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TO INFINITY... 


SAM HARRIS (W1FZJ) 
NEVER LOOKS DOWN! 


It is because of this fact that 
TELco is progressing so far, so 
fast .. . . so steadily. Sam is 
our Chief Engineer, and it is 
his guidance that enables 
TELco to produce the ultimate 
in VHE - UHF - SHE Sepa 


trums. 


SAM HARRIS, W1FZJ-W1BU 
Design Engineer in Parametrics, Var- 
actor Harmonic Generation, Solid 
States, and a Pioneer in Moonbounce. 


FLIP THE SWITCH ...and you’re on 6... 
It's here at last... the TELco SB-50 6 meter Hetero- 
dyne Transmitting Converter is absolutely the finest 
way to get on 6. It takes the output of your 20 meter 
gear (AM, CW, or SSB) and gives you 30 watts output 
on 6. It has a powerful 6146 final, requires only 5-10 
watts of drive, is stable as a rock, and a cinch to tune. $Q 500 
Available from stock immediately, so rush your check NOW ONLY 


now. POSTPAID TO YOUR DOOR 


Write Now for Catalog of TELco Products Designed for the Technician. 


TAPETONE ELECTRONICS LABORATORIES, INC. 


99 Elm Street West Newton 65, Mass. 


From the Publisher's Shack 


Page 40 of last month’s VHF carried a 
press-time report from Washington. The re- 
port noted that the petition before the Fed- 
eral Communications Commission, presented 
by Grand Haven, Michigan amateur Joseph 
L. Kolenic, W8ESZ, had been turned down 
by “Memorandum Opinion and Order” on 


July 6, 1962. 


Amateur Kolenic had requested that Tech- 
nician Class privileges be extended to include 
the amateur 28.0-29.7 megacycle band, ten 
meters. W8ESZ, in filing his petition, noted 
that decreasing sunspot activity had reduced 
ten meter band activity to the barest oc- 
cupancy in all areas of the United States. 
With the lowering of the sun spot count, the 
amateurs previously inhabiting that band 
had dropped lower in frequency to the 15, 
20 and 40 meter bands where propagation 
conditions were still favorable enough to 
support long distance communications. 


By virtue of in-activity, the ten meter 
band, Kolenic felt, was in danger of being 
lost to the exploding needs of other services, 
Citizens Band in particular. 


In turning down the Petition, the Com- 
mission chose to ignore the basic facts of the 
filing. In retrospect, they stated: “The Tech- 
nician Class of amaeur operator license was 
established in Docket No. 9295, adopted 
January 29, 1951. This class was established 
expressly for serious minded experimenters 
who needed spectrum space in which to atr- 
test their equipment. It was not established 
as a communicators service and should not 
be regarded as a stepping stone between the 
Novice and General operator classes. The 
Commission's policy has not changed in 
this regard although there appears to have 
been considerable misunderstanding** of 
the role of the Technician Class in the past. 
The Technician Class of amateur still has as 
its purpose the provision for serious amateur 
experimenters to explore the higher fre- 
quencies and otherwice contribute to the art. 
Further, the 28.0-29.7 Mc/s band is of limit- 
ed use for communications because of the 
sun spot cycle. While it is, of course, possible 
that meritorious experimentation could be 
conducted in this band, the resulting addi- 


tional congestion*** would cause undue de- 


triment to those amateurs now endeavoring 
to communicate on these frequencies.” 


Let us examine the Commission’s reason- 
ing. 

*Here the Commission states “. . . policy 
has not changed”, refering to their own 
statement that the Technician Class license 
was not established as a Communicator’s 
service. Perphaps it would not be amiss to 
remind the Commission that the argument 
which they accepted when granting Tech- 
nicians 6 and 2 meter privileges in 1955 
read “licensing Technicians to operate in 
the amateur 6 and 2 meter bands will re- 
activate these frequencies with a substantial 
amount of new communicators (no re- 
ference to Gonset here!) thus assuring ama- 
teur retention of these frequencies. 
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**Here the Commission states “. . . con: 


siderable misunderstanding of the role of 
the Technician Class”, refering to a general 
theory that the Technician Class license is 
nothing more than a stepping stone from 
Novice to General Class license. 


Perhaps it would not be amiss to remind 
the Commission that by their very own 
regulations one is able to obtain a Novice 
and Technician license concurrently, “en- 
abling the new ham to remain active after 
his Novice license expires and until he is 
capable of passing the General or higher 
class examination.” 


***Here the Commission states “. . . re- 


sultant additional congestion would cause 
undue detriment to those amateurs now en- 
deavoring to communicate on these fre- 
quencies.” This is in reference to the use of 
10 meters at the bottom of the sun spot 
cycle! Yes, Mr. Commission, we must agree. 
The congestion resulting from Technicians 
on 10 meters would be fierce. Unbelievable 
is a better word. It’s nice to see how con- 
cerned the Commission is over the possi- 
bility that additional users on any amateur 
band might be to the detriment of those 
amateur’s already using that band. Maybe 
they will follow all of this up by allocating 
an across the board increase in frequency 
allocations on 80, 40, 20, 15 and 10... so 


(Turn to page 44) 
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Ah yes, 1926 was a good year for drew. 

And if that doesn’t make much sense to 
you, then obviously you didn’t read the last 
issue very thoroughly. 

Quite possibly there has never been a 
publication printed which was totally and 
completely free of typographical errors — 
but I’m rather certain that we set a new 
record in August! 

And a few of them, happily (you’d rather 
I cry? ), were pure little gems. 

Like the one in the Scatter column about 
“we VHF’s”. I don’t think I was very high 
when I wrote it; maybe it was the printer 
who had a slight bun on. 

Only one article in the whole book was 
relatively free from typos — that was As- 
socite Editor Miller’s expose of the 7788. 

But when you turned the page, you really 
started getting there. On page 14 we meet 
“VEFH” and we’re still (around here) try- 
ing to figure out what that means. Ignoring 
the little ones that didn’t really scramble 
the sense of things too much, the next big 
one we find was on page 20: 

“In case youre interested, values for 
other readings of VSWR are tabulated be- 
low: 

“This all looks simple enough . . .’ 

Yeah, simple. That table must have been 
so far below that nobody ever saw it (the 
missing table, incidentally, appears some- 
where toward the back of this issue). 

And that starts us into the VHF column, 
where the printers and proof-readers had a 
field day. 

First column, 14th line up from the bot- 
tom: “Whenever my front lawn is coated 
with drew in the early evening ... ” Now, 
anybody could tell that should have been 
“dew”, or couldn’t they? 

Keep going. On page 25, left-hand column, 
12th line from the top, you'll find that 
WBBM is one of the more active stations. 
This shouldn’t be news to our Illinois read- 
ers. but to continue and discover that 


“WBBM and WSKHT hooked up the even- 


y] 
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ing of June 16... ” might come as a bit 
of a shock to the engineers at Channel 2 
in Chicago! 

Naturally, this should have been WOBBM, 

But — and this is a frequent thing with 
printers who aren’t used to ham radio — 
they assume that the / through the O means 
that it was a mistake and should be left out. 
Even after it’s explained to them several 
times over, they sometimes forget. 

We’re not blaming the printer too much 
for this one; the slash-mark is almost uni- 
versally used to mean “leave this out” in 
typed copy. But just in case we let a few 
of these slip through in the future, please 
mentally insert an O whenever you come 
across a call in these pages that looks like a 
BC or TV set of letters! 

And then we get over to page 27 and learn 
all about 1926 work! 

John (W6NLZ) has been in ham radio 
a spell — but not since 1926. Of course, it 
should have head 1296, The funny thing 
about this is that, first time around, one 
line came up 1296 and the other 1926. The 
correction was marked — and the wrong 
line got “corrected”! At least they both 
read the same... 

On page 34, the “Ohmite 3-50” choke 
really should have been a “Z-50”, but that 
probably didn’t bother you too much. We 
found the question “what is a ‘discriminator 
A’?” much more fascinating. Anybody have 
an answer? 

But we saved the best one until last in this 
column. Look at page 28, left-hand side, 
third paragraph of the HQ-180 lab report. 

“It is the policy of the Horizons staff to 
bring to the attention of VHF diagonal bar 
UHF-minded operators... ” 

Never, I say never, again will I write any 
sort of instructions to a printer in the margin 
of copy! 

So now you tell me. How many others 
in that record-setting collection of typos did 
I miss? 

(Turn to page 22) 


Tell your favorite manufacturer about VHF 3 


Ol. 


1X 


by Jim Speck, W5PPE 
1609 Glenbrook Terrace 
Oklahoma City, Okla. 


This exciter is a sure fire and uncomplicat- 
ed method of getting a good-sounding side- 
band signal on six meters. The McCoy cryst- 
al filter used has been out for some time, 
and is supplied with carrier crystals for 
upper and lower sideband which lie very 
close to the proper points on the filter skirts 
as received so no elaborate tests or align- 
ment are needed. The balanced modulator is 
an RCA 7360, which allows complete carrier 
suppression in the circuit shown with quick 
and easy carrier null adjustment. With 400 
volts on the 2E26, about 5W PEP output is 
realized, which is sufficient to drive the 
author’s pair of 4CX250B’s to 1200 W PEP 
input. 

As may be seen by comparing schematics 
the 9 Mc portion is May’s' generator with a 
few small changes. The 12AX7 speech amp- 
lifier is conventional, and supplies about 8 
volts RMS max. of speech signal to the de- 
flector plates of the 7360. The elaborate RF 
filter in the mike input grid may not be re- 
quired in the circuit, but reflects the author’s 
past bad experience with RF feedback. All 
filiments are by-passed also for much the 
same reason. The push to talk line to the 
microphone is bypassed at the connector 
with short leads. At this point I will mention 
my aversion to VOX, but those inclined may 
key this circuit with a VOX relay of their 
choice. In order to bring out audio for a 
double bowtie scope presentation, there is 
a banana jack labled TP-1, to be connected 
to the horizontal amplifier of the scope. 


1. May, C. L. “A 9-Mc Filter SSB Generator,’’ 


cq, July, 
1961, page 38. 


The carrier oscillator is % of a 12AT7 
with the spare half a cathode follower for 
carrier insertion after the filter for tune up 
and AM operation. Either sideband is se- 
lected with a standard toggle switch which 
connects the 8998.5 USB or 9001.5 LSB ery- 
stal to the oscillator. Notice that changing 
sidebands results in a 3 Kc change in carrier 
frequency, which will require retuning either 
your VFO or the other person’s receiver, 
should you change during a contact. The 
convention is, however, to use only upper 
sideband on six meters. The capacitors Ca 
& Cb shown in dotted lines are included in 
the exciter in the photographs but are better 
omitted unless some accurate method of 
frequency measurement is available to ad- 
just the crystals to the exact frequency, or 
a 9.000 mc crystal which gives the same 
output is obtained, then the capacitors may 
be adjusted for 10 db response through the 
filter for each carrier crystal. Either method 
may require some change in C-1 to obtain 
enough range. 

A switch (not shown) is included on the 
carrier reinsertion pot and turns on a red 
warning light when carrier is inserted to 
avoid overdriving the linear amp by inad- 
vertent carrier insertion. The coax cable 
from this pot to the grid resistor of the 6C4 
is subminax 75-ohm cable, but RG5S8U or 
A/U is suitable. Shielded wire attenuated the 
signal very significantly when it was tried. 
Since the carrier is inserted at the filter ter- 
minals the output is reduced by shunting of 
the filter, so more carrier may be inserted 
with one sideband selected than with the 
other. 


The balanced modulator supplies about 2 
or 3 volts RMS on syllabic peaks to the filter 
input from the two turn link on the output 
coil. Stray capacitance to ground in this cir- 
cuit is balanced by the differential capacitor 
C-2. C-2 and R-1 constitute the carrier mill 
controls. L-1 (as are the rest of the slug 
tuned coils) is wound on a Miller No. 4400 
form but is bifilar for greater carrier sup- 
pression. The 6C4 stage is a straight ampli- 
fier and delivers about 10 v RMS to the 
12BY7 mixer screen grid. The control grid 
requires about 3 volts RMS of 41 Mc signal 
from a 3-turn link on the external hetrodyne 
unit output coil. The mixer plate coil is link 
coupled to a parallel 12ZAT7 grounded grid 
stage, which allows the mixer to operate at a 
low level. A three turn link from the driver 
is connected by coax to another three turn 
link to the final grid tank. 
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Left to right at bottom: balanced modulator, mixer, driver. 


The 2E26 final is operated class AB-1 
with about 15 volts of bias. Bias is adjusted 
to obtain 9-11 mA of plate current flow 
at idle. Screen voltage is supplied from a 
regulated 150 V source. Neutralization was 
found to be unnecessary in the author’s unit, 
but if required may be added. Output is ob- 
tained by a tap on the plate coil. Link or pi 
output is suitable, of course, but this me- 
thod allowed matching to the grid circuit 
of the linear amplifier, a 1000 ohm resistor. 
A half wave length of RG58/U connects the 
exciter output to the amplifier, and the ex- 
citer coil is tapped to match the 1K load. 


As conceived the hetrodyning 41 Mc sig- 
nal was to come from a separate VFO/ Mix- 
er amplifier in a separate chassis. The VFO 
output frequency on “X”Mc was to be mix- 
ed with a crystal oscillator on (41—X) Mc 
and amplified to provide the 3 volt injection 
signal required by the exciter. In this way 
the fundamental-frequency stability of the 
VFO is retained by adding rather than mul- 
tiplying drift as in a usual VFO-multiplier 
arrangement. A temporary crystal oscillator 
buffer on 41.25 Mc is now in use at the 
author’s station. The crystal oscillator uses 
a 41.25 third overtone crystal driving 
a 6AQ5 amplifier. The oscillator is an In- 
ternational FO-1B with FX-1 Crystal. The 


output link is coupled to the 12BY7 grid 
in the exciter with 75 ohm coax. The oscil- 
lator, mixer, amplifier may be incorporated 
in the exciter however, and be driven by any 


available VFO. 


6 For the best of VHF—subscribe today! 


The unit is not critical as to layout, but 
shielding is required for stage isolation, car- 
rier and other sideband suppression. The 
use of the two feed thru capacitors as shown 
is recommended. 

ALIGNMENT 

Dip all coils to the approximate frequency 
of operation, L-1 and L-2 to 9Mc, L-3, 1-4, 
1-5, L-6 to 50 Mc. Apply operating voit- 
ages to the 2E26 and adjust the resting plate 
current to 9-11 mA. Connect the hetodyne 
oscillator and set R-2 for some carrier in- 
jection. Connect three paralleled No. 47 
bulbs to the final output. Apply operating 
voltage to the exciter and adjust L-2, L-3, 
L-4. and C-3 for maximum plate current, 
reducing R-2 to remain below 40 mA of final 
plate current while adjusting C-3 for max- 
imum brilliance of the bulbs. Then turn off 
R-2. Tune in the signal on a communications 
receiver and null the carrier by reference to 
the S-Meter. Start with C-2 meshed equally 
with each stator and adjust R alternately 
and C2 for minimum S meter reading. 

Carrier null of at least 50 db below the 
level with carrier inserted should be realized. 
Volume control R-3 should be adjusted to 
give about 30-40 mA of plate current on 
voice peaks, which will correspond to a very 
slight grid current drawn by the 2E26. The 
tap on the plate coil should be moved to 
give maximum brilliance of the lamps with 
carrier inserted, or maximum plate current 
in the following linear amplifier. If insuf- 
ficient output is realized with these opera- 


(Turn to page 40) 
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FIGURE 2. Linear amplifier schematic. Dotted lines indicate shielding. B— input comes through 
.001 mF feed-thru (not shown). 
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FIGURE 3. Power supply schematic. CAL-OPER switch is for spotting and zeroing in. No 
fusing is shown but 3-amp fuse is recommended for protection of everything (in AC line). 
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by Russ Miller, W5HCX 
Associate Editor 


VHF Horizons 


Two meter DX is the aim of the converter 
described in this article. It won’t bankrupt 
you to build it, and it will go a long ways 
towards filling the wall with converted DX 
cards. It is specifically intended to operate 
with any form of ’tuneable i-f. strip’ and with 
the majority of receivers! deliver real per- 
formance. 

This converter is the result of many hours 
of thought and tests. First of all it is not the 
ultimate for the ‘state of the art’ has yet 
to be achieved. Itis on the other hand equal 
to or better than 416B converters and better 
than 517A converters, and will dig up hose 
extra states for you while lesser units are 
only producing a loud hiss! A lot of thinking 
went into its use; primarily, how well it 
would function in all areas of the country. 


DESIGN 

The items most considered during design 
were: noise figure, selectivity (to a degree), 
gain, and internally created “birdies”. Stari- 
ing with noise figure, the first RF stage uses 
a 7788/E810F pentode. Properly used, this 
tube is capable of outperforming the 416B 
and 417A on 2 meters (See the August issue 
of VHF’). The 2nd RF stage is a grounded 
grid 6AM4, used for an extra measure of 
selectivity and isolation between the Ist RF 
stage and mixer. This stage is operated in 
grounded-grid fashion to eliminate the ne- 
cessity of neutralization. Incidentally, the use 
of a better tube in this particular stage is un- 
necessary since it will not improve the opera- 
tion of the converter or its noise figure. 

The mixer is a conventional 6AK5 pent- 
ode, operated so as to reduce overload prob- 


1. The type of receiver that should be used for DX work is 
one that will provide some measure of selectivity and gain 
and is capable of giving a close reproduction of what is 
fed into it. 


iy 


Two-meter 


lems. A 6C4 triode is used as the output stage 
and is operated as a cathode follower to pro- 
vide the ‘tuneable if. strip’ with a constant 
impedance source. This is a method which 
will improve the bandpass characteristics of 
the converter and eliminate adjustment of the 
antenna trimmer on the receiver. The local 
oscillator uses a 3rd-overtone crystal and a 
triode-connected 6AK5. The local oscillator 
multiplier stage operates as a tripler and also 


uses a OAKS. 


Power for the 7788 is derived from a self- 
contained power supply in the converter. Ex- 
ternal B plus is needed for the rest of the 
tubes and can be supplied by any receiver. 
The external power requirements are 150 
VDC at 20 ma. Heater voltage for all the 
stages in the converter is supplied by the 
self-contained power supply. — 


A 0 to 100 mA meter was included in the 
converter to facilitate adjustment and moni- 
toring of the 7788's plate current. This is not 
a necessity for operation of the converter as 
long as some means is provided by which the 
plate current can be easily checked. 


CONSTRUCTION 

Layout of the converter should be consid- 
ered carefully so that the RF stages are ef- 
fectively isolated from the local oscillator 
and tripler. In this particular converter, ex- 
tensive shielding was used between these 
stages and also between the RF stages. 


The chassis used for construction of the 
converter measures 5” x 10” x 3” and con- 
tains more than enough room for all the 
parts. The particular type used for this con- 
verter is one of the new LMB perforated Cap 
Cover chassis with the parts mounted on the 
cover to simplify construction. The 2” x 3%” 
shield between the RF stages and the oscilla- 
tor-multiplier stages is made of 1/32” brass 
with a 1/2” flange on the bottom to facilitate 
mounting. The 4%” x 2” shield across the 
bottom of the 7788 tube socket extends 
across the chassis to shield all of the Ist RF 
stage input circuit from the rest of the con- 
verter. The mid-point of this shield is solder- 
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Converter 


ed to the RF stage, oscillator-multiplier stage 
shield. 

In mounting the Ist RF stage socket it will 
be noted that one of the screen terminals falls 
over a mounting hole. It is quite easy to use 
a stud-mounted capacitor at this point to 
hold the socket and by-pass the screen ter- 
minal. The shield used across the bottom of 
the socket is 1/16” brass and is grounded at 
both sides of the socket with No. 6 soldering 
lugs. Since pins 3 and 8 of the 7788 tube 
socket must be grounded, these can be bent 
up and soldered directly to the shield. The 
tube socket should be oriented so that the 
input and output circuits fall on each side of 
the shield. 

The 2nd RF stage has an individual shield 


measuring 2” x 2” x 1/16” and fastened to 


the chassis with a No. 6 soldering lug on each 
side of the tube socket. This tube socket is 
also oriented so that the input and output 
circuits fall on each side of the shield. Pins 
1, 3, 4, 6, 8, and 9 are bent up and soldered 
directly to the shield. 


The 2nd RF stage plate coil and the mixer 
grid coil are butted up almost against each 
other and the link from the multiplier stage 
inserted between them. These coils should be 
fastened together with some form of glue 
such as poly dope or “Q” dope. The mixer 
plate coils need some special consideration 
to achieve the necessary bandpass character- 
istics. This is easily accomplished by winding 
both coils on identical forms and at such a 
point on the ferms to place the windings in 
the same physical relationship. These two 
coils, L5 and L6, should be mounted on the 
chassis so there is not more than 1/2 clear- 
ance between them. The oscillator and tripler 
need no special attention other than mount- 
ing the coils at right angles to each other to 


minimize stray coupling. 

Selection of an if frequency should be 
done carefully to reduce feed-thru problems. 
The best frequencies are those in or around 


Converter bottom view shows extensive RF stage shielding. Pot in the upper left-hand corner 
provides bias control. The two coil forms in the center of the picture make up the bandpass trans- 
former between the mixer and the cathode follower. Note the small individual shield across the 
2nd RF stage socket. Power supply components occupy right-hand half of chassis. Output is at top. 
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the 10 meter band or 14-18 Mc. Since feed- 
thru is not the only problem, the lower fre- 
quencies should be avoided to eliminate 
image problems. 

There is no cure for FM and TV birdies, 
and no matter where you are, it is difficult 
to get rid of them. The DX hound can only 
howl if for example, he has Channel 4 and 
Channel 13 in the same area for these invari- 
ably mix to produce an ear-splitting mess on 
the DX portion of the band. Trapping one or 
the other of the TV carriers is the only solu- 
tion. 

POWER SUPPLY 

The power supplies used in the converter 
are quite simple. One supply is used to 
obtain the fixed bias voltage for the 7788 
and the other, the plate voltage, screen volt- 
age, and blocking bias. One word of caution 
on the power supply. Don’t be tempted to 
reverse the plate and screen connections. 
The 120 VDC plate voltage and 150 VDC 
screen voltage are the correct values. The 
7788 is designed to operate with a higher 
voltage on the screen than on the plate. 

The method of operating the bias relay is 
arbitrary and need not be used if another 
means of relay control is provided. This just 
happened to be a convenient way of operat- 
ing the relay. The relay type specified should 
be used if possible since this one has self- 
wiping contacts and an easily removed dust 
cover. A good relay is essential to assure 
yourself that a blocking bias failure will not 
occur. If you are using moderate or high 
power, significant RF leakage may damage 
the 7788 if blocking bias is lost. The manu- 
facturer specifies a grid dissipation rating of 
only .01 watts for the 7788. 

OSCILLATOR 

The oscillator stage is a triode connected 
pentode (6AK5) operated in a manner to 
keep the crystal drive low. This will not only 
help to prevent overdriving the crystal but 
will improve the stability of the oscillator 
tremendously. This particular circuit has 
been tried and proven and has resulted in 
many 144 Mc SSB DX contacts where real 
stability counts. 


TECHNIQUE 

This is a very important factor. The same 
rules apply to construction of this converter 
as to any other piece of VHF equipment. 
Keep all leads as short as possible. By-pass- 
ing and decoupling is at best, very tricky at 
the higher VHF frequencies. Be careful as to 
the type of capacitors used. The new stud- 
mounted varities such as the Sprague BH- 
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140 are an example of an excellent low in- 
ductance capacitor well suited to VHF equip- 
ment. Where a capacitor is needed between 
a specific connection and the chassis, these 
are conveniently mounted with no trouble by 
virtue of their 6-32 stud. Shielding the 
tubes is another important item, keeping ex- 
traneous coupling to a minimum. Good 
shielding and grounding techniques are a 
must. 

ADJUSTMENT 

Adjustment of the converter may be done 
with the aid of either a signal generator or 
a weak on-the-air signal. Final adjustment of 
the Ist RF stage should be accomplished, 
though, with a noise generator although an 
on-the-air signal will suffice if thought is 
given to aiming for as good a signal-to-noise 
ratio as possible. Lots of noise is perhaps 
the best indication of a poor converter or 
poor alignment technique. The mistaken 
tendency to use noise as a measure of how 
hot a converter is prevails to this date. Using 
this as a yardstick for converter sensitivity 
will net you lots of local contacts and no 
DX! A few quick checks with a weak on- 
the-air signal will show that the noise can be 
reduced without significant reduction in 
signal. 

Setting the 7788 bias pot is the first 
thing that should be done. Setting it for at 
least —3 VDC before application of plate and 
screen voltage will insure that no damage is 
done to the tube. After application of the 
supply voltage, the bias control should be 
adjusted for an indication of 35 mA plate 
current and 5 mA screen current. 


Slight stagger tuning of the various stages 
will result in a bandpass that is flat for 2 
Mc, the design bandpass of this converter. 
L5 and LO should be pre-adjusted with C11. 
disconnected and then touched up with Cll 
in place. 

If SSB operation is contemplated be sure 
your receiver’s local oscillator is stable. If it — 
is, SSB reception on 2 meters will be just 
like 75 or 40. How about DX? If signals are 
there you'll hear them. VHF has run a 30- 
day test on this converter and it performs 
and keeps performing through those open- 
ings. The 7788 converter is a real worthy 
addition to ham shacks. Stability is excellent, 
so don’t worry about it taking off like a 
banshee when you finish construction, IF 
the proper components are used (low induc- 
tance capacitors where specified). Currently 
the converter is in use with a KW final and 
has provided much good 2-meter DX. 


*Aouenbe} 0} dip ’| |] Of yp] ‘pus —g wos suin}y 3 | dey ’e1p aim paoeds 
“BID YoUI-% ‘jaweue gl “ON SUIN} G—E] “PIP SuIM aDeds “eIp YoUI-% 


“dWV Le, PW 
OVA 
9 ew 
dWVS'" | spuaWD]Iy Oo] i 
OVAE'9 4 
= ML X8°9 
ML X6€ 
d4W + = 
JyA ms yor Uy 
Ocl yvwos 
O€L —. = 
we owl owl 
Al 
ML 001 LW MOL 1 


“LAD ONIAI 
IWNdasLxXa OL 


401 
E15 = = 
11 uF f 
Loo” 
on 
SV9 
IVAS8 I= 
DWAOZI+ 


*jQwWeUds Bl “ON SUIN} 7 
7BJLP IOD “SIJEWSYIS JBPSAUOD B8//Z 


Go ON SUINE C—LT 


IVAOS L+ 


a8 i 7 af ALV 


—J1 ‘71 4O pua pjoo uo punomuayul asim dnyooy 


"L aaNSId 


a1 


Tell your favorite manufacturer about VHF 11 


Sideband Shindig in L.A. 


Six meter sideband, which is rising rapidly 
in popularity with the VHF bunch, received 
additional impetus recently when 23—count 
’em—23 of the clan gathered for the second 
lunch and yak session of the Social Six Side- 
banders and Soup Bunch (SSSSB). The 
date was July 7th; the scene, Nickodell’s 
Restaurant, in Hollywood, Calif, 

The 23 man turnout more than doubled 
the attendance at the first SSSSB (and 
there’s a good one to send on c.w.) get to- 
gether, which drew 11. All but four of the 
23 are now active on six meter sideband 
and those four were duly converted at the 
lunch and pledged their troth to the VHF 
SSB mode. 

Along with face to face discussions about 
VHF sideband gear, a principal subject of 
discussion was the phenomenal six meter DX 
activity in recent months, Sam (K6VLM), 
the father of 50 Mc SSB in the Los Angeles 


ll 


iG 


al 


area and who has his AM WAS 50 and 
WAS 49, is close to WAS 50 SSB. Jay, 
WoYDF and Ben, K6KYF — who was 
one of a half a dozen VHF men to drive to 
Hollywood from their home base, San 
Diego — are virtually neck and neck in DX, 
Jay with 35 states and Ben trailing by one 
or two. 

It paid the San Diego gang to drive 
up. Eight door prizes, including mikes, 
VOM’s, call books and other goodies, were 
dealt out by drawings and the San Diego 
ops won most of them. In addition, there 
was a “ham grab bag.” Each man attending 
brought a gift; all were put in a grab bag 
— and everyone attending went home with 
one — or more — prizes. 

Next band opening, tune your receiver to 
50.110 and listen to the sidebanders cut 
through the QRM. Then go SSB on 6 your- 
self. 


Social Six Sidebanders and Soup Bunch turnout for an SSSSB lunch and gabfest. Standing (left 
to right): W6YDF; W6SZU; W6ZZV; WA6JUI; K 6KFY; WA6DTH; K6SUE; WA6KOU; K6IXL; Ké6- 
GJD; WA6CTL; K6RQT; K6VLM; WA6LQD; W6NSW; 6KUBT. Kneeling (same order): W6LQV; 
WA6DBA; WA6QKA; K6QKA; WA6MLA; W6TQJ; K6QQN; K6RAW. Photo by K6GLG (that’s 
why he’s not in the shot!) 


12 By VHF’ers, for VHF’ers; this is your magazine. 


POD tor Dix 


Two Sidebands 
For Less Than 
The Cost of One 


by Robert Grimm, K6RNQ 
Western Technical Editor 
VHF Horizons 


Due to the currently increasing popularity 
of VHF SSB, many hams will want to give 
Double Sideband a try. Double Sideband, or 
DSB, has many of the advantages of SSB 
plus a few features of its own. It has in- 
herent diversity, is capable of greater in- 
telligence power output from the transmitter, 
is easier to build and far simpler to adjust. 
On top of this most sidebanders will not be 
aware that you are using DSB unless they 
inadvertently switch over to your other side- 


band. 


For the VHF’er who wants to get on side- 
band with a minimal cash outlay, DSB is 
the answer! 


Unlike an SSB transmitter, the DSB rig 
can have the same basic exciter as a conven- 
tional AM rig. The only real difference be- 
tween this DSB rig and a conventional AM 
transmitter is that the 2E20’s in the balanced 
modulator would serve as a p.p. final ampli- 
fier in an AM rig. Of course, we also benefit 
from the fact that an expensive high level 
modulator is not required. A screen supply 
is not needed either as only an AF voltage 
is applied to the screen grids. 


In this DSB rig a 6CL6 is used as a com- 
bined 8 Mc crystal oscillator and frequency 
tripler to 25 Mc. This, in turn, drives a 5763 
doubler stage to 50 Mc. The 50 Mc output 
of the doubler is applied to the push-pull 
grids of the 2E26 balanced modulator. This 
balanced modulator is, in reality, a push- 
push stage. A push-push stage is one in 
which the grids are connected in push-pull 


and the plates in parallel, or vice versa. Due 
to the characteristics of a push-push stage 
it is self-neutralized and no neutralizing cap- 
acitors are needed. 

The audio section utilizes a 6AU6 as the 
speech amplifier. A 6AQ5 is used as the 
audio driver. The audio voltage output from 
the 6AQ5 driver is applied to the screens of 
the 2E26 balanced modulator. 

If desired, the balanced modulator may 
be driven directly from the output of your 
existing 50 Mc exciter. 

Unless your VFO is very stable, crystal 
control should be used. A smali amount of 
drift which might not be noticeable on AM 
can be very objectionable on sideband. 

Adjustment of the exciter section of the 
transmitter is the same as for any conven- 
tional transmitter. Adjustment of the bal- 
anced modulator should be done with an 
oscilloscope. A bowtie, or double trapezoid 
pattern will be obtained from a properly ad- 
justed DSB transmitter, using a single tone. 

Ca is a small variable capacitor used to 
balance the drive to the grids of the balanced 
modulator. Any imbalance in the balanced 
modulator will result in incomplete sup- 
pression of the carrier. This can be readily 
determined by an unbalanced double trape- 
zoid waveform on the oscilloscope. 

If the idling current of the balanced mod- 
ulator is too high a small negative bias may 
be applied to the screen grids of the 2E26’s 
through the center tap of the audio trans- 
former. 

PARTS LIST 
Schematic on Page 30 


LI 9 turns No. 18 tinned, %” diam., 36” 
long, center tapped. 

L2 3 % turns No. 14, %” diam., %” long. 

L3 ] turn No. 14 at cold end of L2. 

L4 16 turns B&W 3008 Miniductor 

Cl 12 pF butterfly variable. 

C2 5 pF midget variable. 

CS 25 pF variable. 

C4 35 pF midget variable. 

750 microhenry RF choke. 


RFG2.:3 Ohmite Z-50 RF choke. 
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Transceiverter 


designed and built by Sam Luitwieler, Jr., K6VLM 


Along with the rise in popularity of SSB 
on the lower-frequency bands has come a 
device called a transceiver, which combines 
sideband exciter and specially-for-sideband 
receiver into a single package. 

These gadgets are not to be confused with 
the old VHF transceivers, which usually 
shared common audio and RF circuitry 
(complete with modulated oscillators and 
superregen receivers). Rather, they are more 
like a combination of the finest receiver you 
can buy and a top-notch sideband exciter. 

But, unfortuniately for us VHF addicts 
who also have a yen for sideband, nobody 
yet makes such a transceiver for 50 Mec or 
up! 

Numbers of us, anyway, have purchased 
such units as Art Collins’ KWM-2 just to get 
the exciter half — and leave an excellent 
receiver lying on the bench - unused. 

In the lower-frequency regions, the trans- 
ceiver was originally intended as a “mobile 
package” to eliminate duplication of gear 
and waste of power. The usual VHF use of 
such equipment is distinctly not in line with 
such an approach. But for that matter, few 
of us attempt SSB mobile! 


A notable exception is K6VLM. Sam 
thought about things for a spell, took a. long 
hard look at the Swan transceiver (one of 
the least expensive of the high-quality units), 
and then proceeded to dope out the circuit 
for a “transceiverter” to tie into the Swan 
and put it on 6. 

Result, 6-meter SSB mobile. The original 
is now in use by K6UBT, while Sam ex- 
plores the possibility of transistorizing such 
a unit. 

Basically, the “transceiverter” consists of 
two separate converters (one for receiving, 
the other for transmitting) on the same 
chassis and sharing a common oscilator. 


The receiving converter is a more-or-less 
conventional 6BK7 cascode amplifier feeding 
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9643 Winchell 
Rivera, Calif. 


a triode 6U8 mixer. Output is fed to the 
SSB transceiver, which operates at 14 Mc. 


The transmitting converter is a 6360 high- 
level mixer and gives you 50-Mc sideband 
out. 

The common local oscillator uses the 
pentode half of the 6U8 and an 18-Me 
fundamental-frequency crystal. The  in- 
jection frequency is doubled in the plate 
circuit. Use of a fundamental-type crystal 
allows trimming to exact calibration; sub- 
stitution of an overtone crystal in this cir- 
cuit will result in an output frequency 10 to 
20 Ke low, and the 5-25 pF calibration 


trimmer won't pull it back in. 


So you're interested? Let’s build! 

The schematic diagram, Figure 1, shows 
all circuit details. Construction is pretty well 
straightforward; the only critical point is 
the type crystal to use as mentioned above. 
The chassis layout shown in Figure 2 is 
recommended for reproducibility, however, 
since multiple mixing at these frequencies 
is quite likely to produce any number of 
birdies or spurious outputs if any stray 
coupling shows up. 


Figure 2 also shows details of the coils 
and RF transformers required. Coils Ll 
through L4 are wound on %-inch iron-slug 
coil forms (J. W. Miller Co. type 4400, 
white slug, or equivalent) while RF trans- 
formers Tl and T2 are built as follows: 


T1 consists of 36 inches of No. 30 wire, 
wound close-spaced on a %-inch form and 
center-tapped. The link, at the center of the 
coil, has 3 turns. T2 is self-supporting, and 
consists of 14 turns of No. 16 wire on a 
%-inch form, also close-spaced and center 
tapped. Its link has only 2 turns. The RF 
choke should be connected as shown in Fig- 
ure 2 before installation of the transformer. 


The entire assembly is contained in a 
chassis box 6% long by 3% wide by 2 
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FIGURE 1. 


inches high (LMB No. 138 or equivalent). 

When everything is wired as per the sche- 
matic, and all connections have been double- 
checked, it’s time to tie into the transceiver 
and run a smoke test. 

Before you do, pull the transceiver’s RF 
output tube (tie a resistor in to replace the 
filament if needed in your rig) so that it 
can’t get burned up in the process. Connect 
a length of coax from the grid pin to the 
old final socket to the primary of T-1 in 
the transceiverter. Disconnect any T-R cir- 
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FIGURE 2. 


Transceiverter schematic diagram 


cuitry in the transceiver which affects the 
antenna hookup; run the output which 
comes from pin 1 of the 6US8 to the trans- 
ceiver’s receiver input (just disconnected 
from the T-R circuitry). 

If the transceiver uses a relay for antenna 
switching from transmit to receive, run the 
transceiverter’s antenna input to the old 
receive side of it and the 50-Mc output to the 
old transmit side. Then hook a dummy load 
to the antenna receptacle. 

(Turn to page 44) 
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Parts layout and coil data for Transceiverter 


Tell your favorite manufacturer about VHF 15 


~ 


tor 


by Russ Miller, W5HCX 
Associate Editor 
VHF Horizons 


Two meter SSB activity is rapidly in- 
creasing in great leaps and bounds in all 
sections of the country. This is not an over- 
statement of fact, rather a reality. Reports 
of a glowing nature about SSB contacts 
have been heard from many stations and this 
author, in fact, has himself worked five new 


states in two evenings time via two-way SSB 
on 2 meters. 

Ever tried VHF SSB? For the uninitiated, 
be prepared for a lot of fun and let’s not 
forget the DX possibilities. 

Bearing in mind the problems pertaining 
to 2 meter SSB and realizing that many sta- 
tions do not have receiving equipment cap- 
able of copying SSB, AM capabilities of a 
2-meter station can not be totally divorced. 
This is in essence the reason behind the de- 
sign of the all-purpose, phasing type, SSB- 
AM rig described in this two-part article. 

Basically this unit offers several features 
that represent savings in size and money. The 
rig can also be classed as “expandable”. It 
can be operated as a 10 watt PEP transmit- 
ter, or can easily drive its companion KW 
linear. Changing frequencies within the 2- 
meter band is simplified by using a series of 
pre-selected crystals. Up to six crystals can 
be accommodated by the transmitter, Sta- 
bility is of real importance when dealing 
with sideband equipment and especially im- 
portant at the VHF frequencies. For this rea- 
son the reg incorporates stable oscillator 
stages and avoids he use of crystal frequen- 
cles requiring quite a bit of multiplication. 

Switching from SSB to AM or vice versa 


Underside of unit shows large number of components in small space. Note interstage shield- 
ing; free-standing sides are deliberate, to avoid “waveguide effect” coupling of birdies. Facil- 
ities for six crystals are provided although on ly four are shown in this view (center of chassis). 
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news 


from the 


pace-setters 


It’s a funny thing about being progressive. If you are too far ahead of 
your time, people view you with a cautious eye and mumble about your ac- 
complishments. | 


If you are only moderately ahead of your time your jealous friends shrug 
off your achievements with “I could have done that myself, but | didn’t bother 
with it!” 


That’s the price the progressive VHF/UHF amateur must pay for his latest 
development. 


Here at Horizons we’ve come up with a phrase for such amateurs. We call 
them Pace-Setters. 


Perhaps you've noticed that the “pace-setting” attitude governs our every 
article here in VHF. Naturally, our staff is made up of pace-setters too. 


_ 5 staffers have WAS on 50 megacycles. One holds one end of the 144 and 
220 megacycle World’s Record. Another has 9 call areas and 37 states worked 
‘on two meters. Another has 30 states in 9 call areas on 144. Several have WAC 
on 6 meters. Nearly all have been utilizing SSB on 6 and 2 for a number of 
years. 


This by no means indicates VHF Horizons is for the high power boys only. 
Quite the contrary! It does mean that the experience and knowledge gained by 
the pace-setters in their day-to-day operation on VHF/UHF is yours for the read- 
ing in VHF Horizons every month. 


And, this is your assurance that the very latest circuitry, antennas and 
operating news will always be found in VHF Horizons. 


Wouldn't this month (right now in fact) be a good time to separate your- 
self from $4.00 for a subscription to VHF Horizons? Where else can you buy 
the consulting services of so many talented VHF/UHF experimenters and opera- 
tors for less than 27* cents per month? 


*turn card over for details 


FOR 27 CENTS A MONTH—VHF IS ONE HECK OF A BUY! = 
Instructions: . 
(1) Use the bottom card yourself. Place your name and call letters on the line 
marked “Courtesy of .. .,” on the middle and top cards. Use these cards to 
persuade two VHF minded friends to subscribe to VHF. For each card re- 
turned with your name and call on it, we'll credit you with 2 extra months 
subscription time! 

(2) Be sure you return the bottom card soonest for maximum subscription time 
on your own initial subscription. 

(3) If your “friends” complain that you will pick up a few extra issues by 
getting them to subscribe, remind them that they can do the same thing 


next month! 
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Dear VHF Gang: 
You have been highly recommended to me as a source of authoritative 


‘and factual up-to-date VHF-UHF news. So enter my subscription! 

hn sree $4 enclosed. | am mailing this before September 1. Send me 15 issues. 
Bee ca $4 enclosed. | am mailing this before September 6. Send me 14 issues. 
________.. $4 enclosed. | am mailing this before September 13. Send me 13 issues. 
sti altel $4 enclosed. | am mailing this after September 13. Send me 12 issues. 


Namie. ee ee Call__.._. a - 

Address 2.22 a 

eV LON |g fer airerhine Oe eicwtn nak aw Mola BINS bere al ONE aes State____ eee 

Gourtesy: ofiascigpe are ce eee eae eee Call_____— Sa 
Airmail today to: VHF Horizons 
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Dear VHF Gang: 

You have been highly recommended to me as a source of authoritative 
and factual up-to-date VHF-UHF news. Please enter my subscription! 
RUN $4 enclosed. | am mailing this before September 1. Send me 15 issues. 
cea hee $4 enclosed. | am mailing this before September 6. Send me 14 issues. 
Seo el PO $4 enclosed. | am mailing this before September 13. Send me 13 issues. 
eb VCR $4 enclosed. | am mailing this after September 13. Send me 12 issues. 
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Dear VHF Gang: 

OK—I’m convinced! VHF Horizons has the kind of material | want monthly. 
| am also spreading the word about VHF in my area! 
Snisien cet $4 enclosed. | am mailing this before September 1. Send me 15 issues. 
Moder: Aceon $4 enclosed. | am mailing this before September 6. Send me 14 issues. 
$4 enclosed. I am mailing this before September 13. Send me 13 issues. 
$4 enclosed. I am mailing this after September 13. Send me 12 issues. 


Name: so ae php sna ice ence pet, ode ee 
Address 20020 ee ee 
TOWN GUV2S ee ee eee State_____ eee 


Airmail today to: VHF Horizons 
P.O. Box 1557 
Oklahoma City 1, Oklahoma 


is done with one switch. The time required 
to change modes is less than 10 seconds. 
AM? Correct, AM is included in the rig. 
In fact it is added to one of the low-level 
stages to eliminate bulky modulators and 
heavy power supply requirements. How well 
does it work? Very well, and it results in a 
nice, clean AM signal. 

Tuning is not complicated as evidenced by 
the fact that only three controls are neces- 
sary. Due to the necessity of providing some 
Hi-Q tuned circuits to reject unwanted harm- 
onics, the transmitter could not be broad- 
banded to eliminate all the uning conrols. 


TVI from this exciter is non-existent. All 
the stages whose harmonics are directly or 
indirectly related to the TV channels are 
well shielded and decoupled. 


In addition, link coupling, Hi-Q tuned 
circuits, and buffer stages are used through- 
out. The output of the exciter is good and 
clean and can be tied to any antenna system 
with no fear of making your neighbors un- 
happy, unless, of course you are running 
the companion linear in which case you may 
have a front-end overload problem from 
pure brute-force RF. 


CONSTRUCTION 
The entire exciter is constructed on a 
12” x 10” x 3” LMB Cap Cover chassis. This 


chassis will provide sufficent room to ac- 
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L1 25 turns No. 28 Enamel, %4” dia., 
close spaced. 

Lla Bi-filar wound secondary, each 
winding 3 turns No. 18 Enamel, 
close spaced (see text). 

L2 Wound to resonate with 100 pF 
capacitor at 7208 Kc on Miller No. 
21AO000RBI, close spaced. 

L3. 25 turns No. 28 Enamel, 34” dia., 
close spaced. 


commodate all the components if the layout 
is made carefully. The 8” x 3” x 1%” sub- 
chassis, multiplier-mixer assembly, was built 
from 1/16 brass, available at most sheet- 
metal shops, and was cut to size with a metal 
brake at time of purchase. Putting it to- 
gether is easy, if you have a heavy soldering 
iron or one of the small propane torches. 
Otherwise you may have to enlist the aid 
of a friend to do the job for you. This 
chassis was built out of necessity, as one 
could not be located from the ready-built 
variety that would fill the space require- 
ments. Also, since brass is easily soldered 
to, actual parts mounting is greatly simpli- 


fied. 


The multiplier-mixer assembly was the 
first item constructed. The 12AT7 Butler 
oscillator was built on the rear portion of 
the sub-chassis. This stage uses a 42.5 Mc 
overtone crystal and has output at this same 
frequency. The coil, Ll, across the crystal 
socket is wound on a small phenolic form 
and should resonate with the capacity of the 
crystal holder at about 41.9 Mc. L2 should 
resonate with the output capacity of the tube 
at 42.5 Mc. A 1-11/16”x2-7/8” partition is 
used between the Butler oscillator and the 
6AKS tripler. The shielded lead between the 
oscillator plate and tripler grid coupling 
links is run through a 1/4” hole in the par- 
tition near the top of the sub-chassis. 


* 5% or closer tolerance 
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FIGURE 2. 42.5 Mc oscillator and tripler. Coil data on page 29. 


The 6AK5 tripler to 127.5 Mc occupies 
the center of the sub-chassis and it is in turn 
isolated from the next succeeding stage by a 
1-11/16” x 2-7/8” partition. Instead of run- 
ning the coax through a hole in the parti- 
tion to couple the tripler to the 6X8 2nd 
mixer, the cable is run over the top of the 
chassis to the mixer. 

The 6X8 2nd mixer uses the 127.5 Mc 
signal and an injected 16.5 Mc signal to ob- 
tain 144 Mc output. The pentode section of 
the 6X8 is driven by the tripler (127.5 Mc) 
while the triode section, operated as a cath- 
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FIGURE 3. Mixer. Coil data on page 29. 
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ode follower, is driven by the external 16.5 
Me signal. A small, 1/4” shaft, air-variable 
is used to tune the tripler output. This capaci- 
tor is located on the end of the sub-chassis. 
The mixer ouput is fed via co-ax to the main 
chassis where it is used to drive a 1ZBY7A 
linear. It is this stage that is amplitude mod- 
ulated. The output of the 12BY7A drives a 
push-pull 6360 Class AB1 final. 

Generation of the SSB signal starts back 
with a 6U8 oscillator-buffer stage operating 
at 7208 Kc. The 6U8 and associated com- 
ponents occupy the left-hand, front portion 
of the main chassis. Output from the 6U8 
triode section drives an RF bridge and 
balanced modulator circuit, The balanced 
modulators and RF bridge circuit require 
push-pull drive, which necessitates a bifilar- 
wound coupling link. One can easily be made 
by winding separate links together. The up- 
per end of one winding should be connected 
to the lower end of the other winding and 
grounded. Output can then be taken from 
the two remaining ends (the leads remaining 
at the upper and lower ends of the coil). 

The balanced modulator uses 1N48 diodes 
matched with the aid of a conventional ohm- 
meter for equal front-to-back ratios. These 
are mounted directly on the carrier balance 
controls. The RF bridge is nothing more 
than a device for securing a 90-degree RF 
phase shift. The two 430 pF capacitors in the 
RF bridge each have a capacitive reactance 
equal to approximately 50 ohms at the osc- 
illator frequency {7208 Kc) therefore mak- 
ing up part of the bridge. The other parts of 


(Turn to page 36) 


Stabilizing 


But in the VHF’ region, jus 
a rock doesn’t necessarily mea 

Reference our first issue, and th 
port on the P&H model 
transmitting converter. The 
found wrong was a slight tendency to un- 
stable oscillation; a new rock cured it in this 
case, but the point was brought firmly home 
to us all by the test. 


And when you attempt to use sideband 
in the VHF region, you find oscillator sta- 
bility to be one of the most — if not the 
most — pressing problems along your path. 


After all, sideband requires a short-term 
frequency stability of 50 cycles, On the 75- 
meter phone band, that’s stability of about 
0.00125 percent — which is rugged enough 
in itself. But at 50 Mc, the stability require- 
ment becomes 0.0001 percent! (Another way 
of saying this is “one part in 106”, and this 
is only 100 times less, than the stability of 
WWV!) And at 144 Mc, stability of 
0.000034 percent is needed! 


But don’t go away shaking your head. 
Granted, the requirements are rough. But 
plenty of other people have done it, and 
you can too. 


A run-of-the mill crystal in a conventional 
oscillator circuit will have a stability of 
about 0.0005 percent (this is not to be 
confused with the calibration tolerance, 
which is usually about 0.01 percent for ham- 
use crystals). 


A little comparing of figures will show 
that such an oscillator is plenty stable enough 
for use on 75 meters, or for that matter up 
to somewhere around 10 Mc — but that 


out what the average ham 
ine shop, no unlimited budget, 
of..‘experimentiveness”) could do to 
s things a little bit more like the ideal. 


ee bert A. Wells, chief engineer at Texas 


Crystals, Fort Myers, Fla., summed up the 
majority opinion when he told us what we 
already suspected: “The stability of a crystal 
is determined mostly by the heat.” 

Here’s what he meant: A crystal is nothing 
more than a chunk of quartz ground, polish- 
ed, etched, and sometimes plated to a specific 
size and shape. This size and shape deter- 
mines the frequency; nothing else (almost 
nothing, anyway) affects it. But when the 
crystal heats up, it expands slightly — and 
as it expands, the size and the frequency 
change together. 

The “heat” can come from outside (hot 
rectifier tube nearby, tightly enclosed cab- 
inet, etc.) or from inside. The heat inside 
the crystal comes from the RF current pas- 
sing through it. 

Outside heat is seldom much of a pro- 
blem; a little air around the crystal will 


XTAL 


100K 


+100 
FIGURE 1. Overtone oscillator circuit recom- 
mended by International Crystal. LC must 


resonate at desired output frequency; tuning 


of LC affects amount of feedback. 
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6U8 


FIGURE 2. Hartley-type overtone oscillator cir- 
cuit. LC resonates at desired output frequency 
which may be 3 or 5 times XTAL frequency. 
Tap is 1/3 way up coil. 


take care of most of this. But the internal 
heat is what gets us. How can we do some- 
thing about it? 

Says Wells (who operates as W4VXY — 
“The handle here is Bob’), “if you use the 
crystal for frequency control instead of for 
power, you'll lick the problem.” 


He points out that the maximum drive 
level recommended for stable operation with 
the currently-popular small-type crystals is 
about 2 mW. More power than this just 
heats up the rock, and the frequency goes 
thataway. 

By the way, Bob adds that one of the 
reasons overtone crystals have a poor re- 
putation stability-wise is that their power 
rating is so much lower than that of the 
FT-243 variety (rated at 5 mW), and when 
used without regard for this fact they are 
unstable (comparatively speaking). 

Another factor helping make the overtone 
rock look bad is the fact that drift, like 
frequency, is multiplied by a factor of 3 or 
3. In other words, if a 24 Mc rock drifts 
100 cycles at its fundamental (8 Mc approx- 
imately), the output will move either 300 
or 500 cycles. 


STD 
IN 


OSC 
IN 


So what do we do? The answer is simple; 
just reduce the drive. But how can we do 
that? 

If your oscillator circuit has any element 
which can be adjusted to control feedback, 
simply cut back the amount of feedback. In 
a Colpitts circuit, increase the value of the 
cathode capacitor. In a Hartley-type circuit, 
move the tap closer to ground. Other cir- 
cuits may have other elements to change 
feedback. 

But if you’re using the most-recommended 
overtone-oscillator circuit, in which the plate 
circuit is tuned to the output frequency and 
all feedback comes through the tube, you 
don’t have anything to adjust. What then? 

Wells suggests that, in a pentode, screen 
voltage is an excellent means of drive con- 


= +100 


FIGURE 3. Basic Colpitts oscillator. RFC and 
120-pF capacitor must resonate above XTAL 
fundamental but below desired output fre- 
quency; LC resonates at output frequency. 


trol. Just cut down the screen voltage, and 
drive will drop accordingly. 

With a triode, plate voltage provides the 
same control but is not so easily handled, 
since power output falls off just as rapidly. 

In any case, the target to shoot for is to 
have the crystal just barely ticking over, and 
make up all the power with a buffer ampli- 
fier following the oscillator. When adjusting, 
go so far that the oscillator stops — then 


FIGURE 4. Mixer-detector and audio amplifier. Couple signal from standard oscillator into 
one input and signal from oscillator under test into the other. Tune input tanks to resonance at 
appropriate frequencies. Check beat note with headphones or frequency meter at output. 
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FIGURE 5. Harmonic generator circuit. Couple 100-Ke or 1-Mc signal from frequency standard 
to input and tune tank to resonance. Tune second tank circuit to an integral multiple of input 
frequency. Tune output tank to same, or integral multiple of, second tank frequency. Then 
couple output to “frequency standard” input of mixer-detector and take output from 6C4 plate 


through capacitor (not shown). 


reverse yourself and adjust slowly until it 
starts again. Then you'll have the utmost in 
stability. 

About this point, you’re probably (as we 
were) asking yourself “But what kind of 
crystal and circuit is the best?” 

We asked a number of top-notch engineers 
this question, and were told that there is 
no one best circuit for stability. Most any 
circuit, and any decent-quality rock, will 
give you all the stability you want if you 
keep the drive low. 

The people at International Crystal prefer 
the circuits they recommend: in the lower 
VHF region, their circuit is the plate-tuned 
triode mentioned earlier. It’s shown in Fig- 
ure 1 with typical parts values. 

This circuit is a simple one, and frequently 
works well. But a Hartley-type circuit as 
shown in Figure 2 works just as well and 
lends itself more readily to positive control 
of feedback. 

One of the most versatile of all crystal- 
oscillator circuits is the Colpitts, shown in 
basic form in Figure 3. This one allows 
positive control of feedback also, and can 
be made to work at either the fundamental 
or any desired odd overtone with almost 
any crystal by varying the tuning of the 
output tank and of the L-C circuit formed 
by the cathode choke and the cathode cap- 
acitor (smaller values of inductance, which 
move the resonant frequency above the cry- 
stal fundamental, result in overtone oscilla- 
tion). 

Along about here someplace, it might be 
a good idea to take a look at methods of 
measuring your stability. After all, few of 
us have frequency meters accurate to 


0.000034 percent in the shack! 


The place to start is with a 1-Mc fre- 
quency standard which you can zero-beat 


to WWV. After you’ve built and calibrated 


such a device, its short-term stability can 
be checked by comparing it to WWV at 5- 
minute intervals and noting the drift, if any. 

Then couple some of the output from the 
standard, and some from the rig under test, 
into a simple diode-detector-audio-amplifier 
combination like that shown in Figure 4. 

Now note the frequency of the beat note, 
and take readings at 1-minute intervals. 
The result will be the stability of your rig. 

But what about oscillators that don’t oper- 
ate at an even number of Mc? 

The way out then, is to use the standard 
oscillator as a “transfer oscillator”, picking 
off the proper harmonic to bring the fre- 
quency of the rig under test down into the 
broadcast band. Jury-rig a harmonic-ampli- 
fier setup something like that shown in 
Figure 5 to do this, and tune the output in on 
a BC receiver. 

BC receivers, of course, are not frequency 
meters — but BC transmitters, for all prac- 
tical purposes, are. They have to keep their 
frequency accurate to 20 cycles, and this 
means that if your oscillator frequency falls 
close to a BC station frequency after the 
transfer, you can check against a standard 
comparable with WWYV. 
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Scatter... from p. 3 
PICOFARADS AND SUCH... 


One thing I have gotten a few letters on— 
which isn’t a typo—is our use of “pF” as an 
abbreviation in specifying capacitor values. 
Most people, if they don’t think it’s an error, 
want to know what it means. 

The abbreviation “pF” stands for pico- 
farads”, which is a more-or-less new (in the 
U. S., anyway — Europe has used it for 
years) standard sub-unit of capacitance 
which replaces the old micro-microfarad. 
Just as a microfarad is one one-millionth of a 
farad, a picofarad is a millionth of a micro- 
farad. Or in other words, just read “mmf” 
in its place and you'll be right. 

Several fellows have suggested that maybe 
we ought to follow the lead of all the other 
ham publications and stick to the old-time 
way of doing things. 

But I feel that as the pace-setters of the 
VHF world (which is what we’re setting out 
to be), we should at least keep up with the 
new standards rather than clinging to the 


old. Therefore, pF. 


Another standard adopted as the same 
time as pF was the Ge, or gigacycle. This is 
the same as the old kilomegacycle. Thus, 3.3 
Gc is the same as 3300 Mc. So far, we 
haven’t gone quite so far in regard to this 
one—primarily because I’m certain that it 
would create nothing but consufion. But, 
following the line of thought I just express- 
ed, we ought to. Shall we? 


ABOUT THAT JUNE ISSUE... 

Since the first issue of VHF, back in July, 
we’ve been getting quite a bit of comment by 
mail. 

I particularly treasure the one from a 
Hollywood public relations man, also an 
active VHF ham, who said, “It’s a pleasure 
to see a ham magazine professionally 
edited.” Sort of gets me right here, you 
know. 

But a recurrent request had been baffling 
me. Every day or two, a card would come in 
reading “Please send me a copy of your June 
issue also; I have the July.” 

The baffling thing about it was this: We 
never printed a June issue! The July was the 
first one ever to leave the press! 

Now, courtesy of Mr. Wayne Green, New 
Hampshire publisher sometimes called the 
Philip Wylie of ham radio, I am advised of 
the cirmumstances behind that “June issue.” 

We did, long ago when VHF was just 


coming into being, make up a dummy cover 
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(a reduced version of it is around here some- 
where) and print it on a prospectus which 
was sent to a number of might-be subscrib- 
ers. A similar one went to advertisers. Have 
to have a little cash from somewhere, you 
know. 

And according to Mr. Green, another 
enterprising young publisher took that cover, 
changed it slightly to make the title that of 
his magazine insted of ours, and used it for 
his book. (see other reduced version on this 
page). 
ites: e ac June 1962 
t. 40 Cents 


approach 
to 


amateur 


radio 
CHARTER SUBSCRIPTION OFFER 


So now the mystery of “what June issue?” 
is cleared up. Those of you who still want a 
copy are advised to write to New Jersey, be- 
cause it wasn’t VHF Horizons! 

They tell me that imitation is the sincerest 
{form of flattery. I guess I should feel doubly 
flattered, being imitated a whole month be- 
fore our first issue was printed! What do 


you think? 
—K5JKX 


The Pi-Net Table 


Here’s the table of coax input impedance 
versus VSWR which got left out of the Staff 
Report last month. We'll be bringing you the 
full pi-net design report before many moons, 
incidentally! 


VSWR Line Length in Wavelengths 

Vy Ve oy % 
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Dear VHF: 


Thank you for the sample copy of VHF. I’m very 
pleased to be a subscriber and hope to see K6EDX /W5KHT 
on again after our try at working on F2. 

Jeff, XEIGE 


Jeff— 

A lot of the F2 boys apparently are still interested in 
6 and up. For instance, the same mail brought in subs from 
SM7ZN and LU9MA. Most of us are hoping 1966-69 will be 
a repeat of 1956-58. 


Vu Frcs ’ 


How good is SSB? At VHF? Let’s ponder 
abit. 

How many times have you tuned across 
a VHF band during a mild or good ex- 
tended ground wave (tropo) opening to find 
a half dozen or more AM carriers running 
6-15 db above the receiver noise, but totally 
lacking readable audio? More often than 
not, probably. 

Even at the same signal-to-noise ratio (6- 
15 db) every one of those carriers would be 
Q5 on SSB-minus the carrier! 

It’s a sad but true fact. 100 percent posi- 
tive peak modulation is a prime requirement 
if you are to work extended tropo on any 
VHF band, via the phone mode. 

Now, let’s add an additional 3 db circuit 
gain for peak envelope power (over and 
above the power generated by a Class C 
6A3 rig running identical power) on side- 
band, And, let’s add from 3-6 db for im- 
proved audio and if response and selectivity 
(thereby increasing the signal to noise ratio) 
at the receiver, with 3A3 (SSB). 

What’s our total SSB circuit gain over 
6A3 (plate modulated) Class C operation? 

Conservatively, we have gained a mini- 
mum of 12 db (2-S units theoretically). On 
the liberal side, we may have gained as much 
as 24 db (4-S units on the same basis). 

Have we increased our DC plate power 
input? No. Have we increased our invest- 
ment in our equipment? Probably not. (SSB 
is not expensive—if you think it is, you are 
mis-informed ) . 

Have we increased our reliable circuit 
range? You bet your boots! 

Still don’t believe us?. Listen around to 
the range the SSB boys are working in your 
locale. Sure, the same boys who are on SSB 
probably have big antennas and super gain 
converters. That’s the nature of today’s SSB 
user. But these plus factors only add add- 
itional range to their 12-24 db advantage 
over your identical level of AM equipment. 


Wouldn’t this fall be a good time to start 
converting to VHF SSB at your QTH? You 


can’t really appreciate it until you do. And 
once you do, you will wonder how you ever 
got along without SSB before! 


continues to demon- 
50 mc SSB strate that a few extra 


DB do count! Subtract from the missing 
states on 50 Mc SSB these stations: K7JTQ 
is very busy from Phoenix. Saturday and 
Sunday mornings are especially good times 
to catch him. He skeds the Southern Cali- 
fornia group on scatter, 50.110, 0800 PDT. 
Louisiana sidebander W5GKP advises Ala- 
bama has 3 stations active — W4PWO, 
W4LYT in Mobile and K4LSK in Birming- 
ham. Chuck also worked KORVJ in Omaha 
for that Nebraska SSB contact. And, the 
same Louisiana station caught VE2AIO on 
SSB during June. 

W7UBI’s Boise, Idaho, signal ends up 
with a 4-400A driving a 6 element wide 
spaced . . . but problems with the 4-400 
supply have kept Keith down to 75 watts. 
OK? Check South Dakota off the missing 
list also. KOGJX appeared the evening of 
July 11 working numerous eastern stations. 
He is using a P & H 6-150 into a doublet. 
Name’s Chuck. 


State of Washington SSB contacts are 
provided by W7HFN, Seattle. He’s been 
worked along the west coast. Next time you 
are talking into Columbus, Ohio, ask 
W8CZK who won the “ big contest” during 
July on 6 meters. Tell him Bud, K8SSK, 


asked you to inquire. 


Good news department. VE8BY (Pete) is 
now on SSB from Yellowknife, Northwest 
territory. That’s two stations in the far 
north on SSB now, with KL7FLC also active. 
VE8BY’s SSB signal was described as “loud 
and clear” the night of July 18 in Winnipeg, 
Manitoba. Frequency is 50.040. Don’t get 
carried away and zero this one! 

More good news. A KH6 is on SSB for 
sure now. KOQKL/KH6 is active on 50.280 
and 50.480 (probably most active on the 
lower rock) from 0400 to 0800 GMT. 
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Here’s the other half of the W6FZA-K6ZEH 
team: Norma. Her 50-Mc signal helps put Por- 
terville on the map for YLs as much as the 
signal of OM Alan does for the menfolk. 


He would probably tumble to some skeds. 
Tnx to K5VMC for this one. 


WOKMV provides a comprehensive run 
down on SSB stations in the plains area. In 
Missouri (exclusive of St. Louis) you will 
find WOBBM in Imperial, KOKMV in In- 
dependence and KOAFL and WOKMV in 
Kansas City. Over Kansas way look for 
KOREE-KOLAD (XYL and OM combina- 
tion) and WOONL from Topeka. Up in 
Iowa WOPFP and WOWKB hold down the 
fort. PFP teaches E. E. in Ames. WKB hangs 
his antennas in Ankeny. All stations listed 
seek schedules with similarly inclined sta- 
tions outside the three state area. Subject 
of schedule — to prove once again SSB’s 
superiority! 


Speaking of schedules . . . there are a 
slew of ’em currently in the midwest — hope 
it’s that way all over. KOREE in Topeka 
maintains a daily with WOBBM Imperial 
(near St. Louis) and this is a 295-mile shot. 
Power is maximum on both ends. F requency 
is 50.115. Sked time is 2130 CST. W5ZTE, 
Hurst, Texas (near Fort Worth). keeps a 
slew of schedules. Nightly at 1900 is 
WS5KHT, Oklahoma City. Nightly at 1930 is 
KSVMC/5 Shreveport, Louisiana. Fridays 
at 2200 is W5EBH in Fairbanks, near Hous- 
ton and WS5UNU San Antonio. Frequency 
for the great southwestern gathering is 
90.110 with ZTE master of ceremonies. 
WSKHT is about to give up on Kansas. 
SSB’ers up that way don’t point their beams 
towards Oklahoma City. 


KS5IQL in Dexter, New Mexico and 
WSKHT have at it on sked at 0700 CST 
Saturday mornings, 50.122. And WOBBM 
and W5KHT continue at 2030 Saturdays, 
90.155. WOKMV, K. C. Mo. worked 
WOWKB in Lowa July 22 over a 225 mile 


path. This should be a consistent path with 
increased antennas and/or power on both 
ends. 

It could only happen on SSB department 
for this month: A well versed pair of SSB’ers 
maintaining regular schedules over a 190 
mile path were comparing AM levels over 
the same path. Power on each end on SSB-1 
kw DC. Signal level above receiver noise at 
each end — 24 db. A switch was made to 
a 250 watt 100 percent modulated AM rig at 
one end. Report on the other end? “Just 
barely discernable beat note on AM.” 
Humm. 250 watts times 4 is 1,000 watts. 
That’s 6 db. Now, where did that other 18 


db come from? 


foreign (outside continental USA 
and Canada) bounces back to life this month. 
KP4CK, Puerto Rico has been pinned down 
to 50.110-50.115. He drives his 50 Mc P & H 
6-150 with a 100V on into a 6N2 Thunder- 
bolt. No wonder he’s being worked state- 
side! This is SSB, natch. On the AM side of 
exotic-callville, XE2BT apparently is semi- 
legit. KORMQ advises he has a card from 
Chief Op Bob who advises that his address 
is R. C. Ruxlow, Apartado Postal 282, 
Guaymas, Sonora, Mexico. OK, so we try 
once again to get a QSL card! 

Clair, W8CMS, talks of working PJ2AA 
(50.060-.070) July 16 at 1506 EST. The 
Aruba, South America station was heard in 
Ohio for more than an hour, says Clair, 
working down the coast as far as Miami. 
The same PJ2AA was worked in Pennsyl- 
vania on July 26. W8HRV reminds us that 
VP5EM still has equipment taken to Jamaica 
in February of 1958. The rock left with the 
rig is 50.115. Anyone worked him this year? 

Forget W7QDJ/VP7 operating VP7CU. 
Vic is still operating W6YX and will be for 
some time. Somebody is spreading a rumor 
about W4ZZI operating portable KS4 on 
Swan Island off the coast of Cuba towards 
Honduras. Good if true . . . but unlikely 
since an International Broadcaster on Swan 
was suddenly vacant from the airways when 
the FCC cracked down on all Swan Island 
radio transmissions last year about this time. 

TI2GCL, Costa Rica, has been heard on 
20 meters requesting 50 Mc schedules state- 
side “around sundown” according to Grid, 
W4GJO. The TI2 says he operates on 50.300. 
XEI1PFE has been active on 50 AM from a 
location 15 miles SE of Mexico City, 8,800 
feet “up”. He runs 50 watts, 4 element 
beam, and has been active on weekends. The 
“P” in his call stands for portable. Toby is 
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his name. TI2NA is another Costa Rican re- 
portedly active. 

XEI1CZ writes “TI2Z2NA was working into 
south Texas the week of July 1-7.”” VE3CJN, 
Sudbury, Ontario reports hearing “XE1 to 
VEI simultaneously” with short skip to IIli- 
nois thrown in for good measure the second 
week in July. Several report hearing an FM 
commercial outlet sub-harmonic coming 
from Mexico on 49.870 megacycles. Beam 
headings indicate the station is north and 
west of Mexico City by some 500 miles. 
KSIQL heard XEIOE working VE6AGS 
for a nice haul in anyone’s book. Frank was 
copying both sides of the conversation, but 
like the gentleman he is, didn’t break in. 


290 me CWfinds the usual stalwarts 
banging away with the dots and dashes. 
W4HHK provides additional data on his 
A4HHK beacon. Frequency is 49.940 me. 
Over 100 hours of beacon time were logged 
during June. Power is 100 watts input, 4 
element yagi aimed 075 degrees true (to- 
wards Eastern Tennessee, Norhern Ala- 
bama and Georgia. Reception reports are 
welcomed. Keying is “VVV de A4HHK.” 
The beacon is operated mainly during day- 
light hours, depending on the work schedule 
at W4HHK. 


Paul also reports hearing the carrier re- 
ported last month. Frequency 50.0 mc. The 
signal has been heard during Es openings to 
Florida. The exact bearing was not deter- 
mined, Paul suspects something near Cape 
Canaveral. Others tend to stick to a Bahama 
origin. Can anyone shed light on this one? 


50 me fonewas the backbreaker for the 
mailman carrying reports this month. Ten- 
nessee, North Carolina reports note Es in 
that area on July 5, 6, 9, 12, 16, 19 and 21 
up to the 22nd. W5SFW reports working 
KP4’s CK, AMJ and BCS on July 3. On the 
oth Phil worked VO1DW in St. Johns, New- 
foundland and VE2AIO Montreal on double 
Es, “Also heard VEICL and VEIIK in New 
Brunswick and Nova Scotia respectively” 
notes Slew Foot Willie. July 8 provided an 
interesting Es backscatter opening from 
Texas to Texas and Oklahoma. 


KSSWL, Duncan, Oklahoma reports work- 
ing the afore mentioned W5SFW and W5- 
SFW reports working K5IQL, New Mexico. 
XE’s were coming through at the time. 
WS5IXS is a new one on in Santa Fe, New 
Mexico. VE3CJN reports working XE2BT 
back in June. CJN is located in Sudbury, 
Ontario. W4ZZ is operating /4 from the top 


of the Smokies in Tennessee. Look for him 
and his mountain topper QTH on 50.245. 
KOLCB, Missouri, reports the following 
observations on the June ARRL VHF con- 
test. “Made less than half of last year’s score. 
Conditions did not match last year’s bang- 
up time on six. Had only 2 direct openings, 
both to North Carolina.” KOITF, Kansas 
section, reports similar observations. 
KOBUR completed his continental “WAS” 
July 4 by snagging and confirming W7- 
VTW/7 in Oregon. Iowa, Missouri stations 
report numerous skip openings during July 
with some openings extremely short. Kan- 
sas City to Little Rock, 375 miles, was re- 
ported July 9. WOKG and KOVQD both re- 
port working the Little Rock station. WOKG 
reports 50 megacycles has been so good he 
hasn’t had his Ranger on the DC bands in 
more than 45 days. Says Keith, “If, and 
when, I get the Rohn 60 foot foldover tower 
up and some antennas mounted, I am sure 
the Ranger is really going to gather the 
dust. It’s just simply hard to beat 6 and 2 
meters for real fun . . : there are so many 
things one can do with rigs and antennas 


on VHF and UHF.” A-men! 


Kansas City stations also report Maine 
and Washington state stations in simultane- 


ORIGINAL 
"HALO" 
ANTENNA 


Since 1956 one of the best performing 6-meter 
mobile antennas 


> Horizontally polarized 

> Minimizes flutter and noise 

> Adjusts to your frequency in 6 meter band 
p> Feeds with 50-ohm cable 

p> Fits standard mounts 

>» Ruggedly constructed 

> Weighs under 2 Ibs. 


Model S-1 antenna, 5’ adjustable mast and 
bumper hitch.......ccccecvcsccevesccccece 
Model $-2 antenna only..........ceeeee0% 


AT YOUR DISTRIBUTOR 


\ HI-PAR PRODUCTS CO. « Fitchburg, Mass. | 
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The only known shack photo of W6VSV—Bob 
Melvin, experimenter extra - ordinaire. Bob 
threatened to beat the photographer over the 
head witr a 432 Mc cavity for this shot. 


ously on July 17. WOWNU is St. Joseph, 
Missouri conducts a CD net at 0900 CST 
Sundays on 50.4, This net covers Iowa, Ne- 
braska, Kansas and Missouri. You should 
check in if you are in the locale. VE6OH is 
one of the more active Alberta stations on 
6 this year, according to reporter VEOHO. 
VEO6DB is likewise active. Most VEO sta- 
tions hang out around 50.200 megacycles. 
WA6AKM has pulled down a commercially 
constructed dual polarized beam for six 
meters after deciding it wasn’t what he 
wanted. Parks now has an 8 element array 
on a 26 foot boom which can be switched 
from horizontal to vertical polarization by 
motor from the shack. WA6VUB reportedly 
worked VE8BY early in July. VUB is in San 
Diego. 

WAO6AKM reports working a W2 on 
double-hop Es at 0130 July 5. That would 
be 0430 EST. What some guys won’t do for 
50 megacycle DX! WA5SCZM is ex-W7RUC 
of Phoenix, Arizona fame. He is located in 
Mesquite, Texas (near Dallas) now. Okla- 
homa and Texas VHF’ers are invited to a 
Giant Texas Style Bar-B-Que at the Lazy J 
ranch headquarters of W5AVV near Lake 
Texhoma, Texas August 26th. The treat’s 
on Omar. 

Bob Stewart, K2PKL, reminds one and 
all of the annual (8 in a row now) Syracuse 
VHF Club Roundup scheduled for October 
6 at the Three Rivers Inn outside of Syra- 
cuse (N. .Y), As always, this will be one 
of the top VHF meets of the year with top- 
name VHF speakers, displays and exhibits 
for one and all. This group always manages 
to give away the best gathering of VHF door 
prizes we’ve seen, and the floor show and 
talent are topnotch. Tickets for early regis- 
tration are $5.50 each. Suggest you write 


Joseph Bancheri, WA2ARG, Secretary, 215 


26 For the best of VHF—subscribe today! 


Westfall Drive, Syracuse 9, New York for 
advance information. 

Maybe the Syracuse gang will invite 
VHF’s Russ Miller (W5HCX) to talk on the 
new Amperex 7788 tube if we twist their 
arm sufficently. West. Coast stations report 
good Es openings on June 17, 22, 23, 25, 
28, 29, 30. July 1 brought such strong Es 
from Arizona into northern California that 
a Bay Area TV station was announcing “the 
interference on your screen is not from our 
transmitter. It is being caused by a station 
in Tucson, Arizona!” July 4 was a bang up 
day for the western boys. One of the high- 
lights in the AM-XEIOE and XEICZ on 
double hop Es. In the evening of the 4th, 
K6TYX, Oakland, California worked W6- 
HTA/Maritime Mobile 500 miles west of 
Portland, Oregon. Needless to say this 
brought the gang to life quick! 

Around 2100 PDST K3KEO, Magnolia, 
Delaware came through on rare double-hop. 
He was the only station coming through and 
measured 40 db over S 9 at KORNQ’s QTH. 
Bob reports Delaware went begging because 
few recognized him as DX; (a) he was the 
only DX signal coming through, and (b) 
he was so strong. July 13th was another 
good day for western stations with double- 
hop Es to Ohio, West Virginia and Alabama 
reported by W6OST, K6PXT and K6ZXS. 

A July 19th opening brought in VE7AQQ 
in California. Ike told several of the boys 
he was seeing aurora at the time. W4BUZ, 
North Carolina, gives us food for thought 
as we head into late summer E skip dol- 
drums: “What happens to everybody when 
the band closes? Don’t play turtle! Try 
calling CQ. You might even start something! 
Thirty guys twisting the dials is a complete 
waste of time if 30 more guys are twisting 
the dials at the other end of the skip. Some- 
body has got to speak up first!” 


144 mc is climbing as 6 and 2 combo 
men head for the higher frequency and its 
DX that comes along with late August and 
September. The Perseids Meteor Shower, 
occuring as this goes to press, will be all-the- 
news next month. VE6HO in Calgary, Al- 
berta had a schedule with WOIC in Denver. 
Norm reports “we are hoping for the first 
Alberta to USA two-meter work in history.” 
Calgary has some 12 active stations on 144, 
net frequency is 146.7. Lethbridge, Alberta 
stands by on 144.45 megacycles. The big 
news on 144 this month would appear to be 
DX. KSMBV, Garlin, Texas and several 


other northern Texas stations report “from 


2030 to 2034 CST on July 21 we heard 
what several of us mistook for if feed- 
through. The entire two meter band was 
filled with strong QSBing signals from W3 
and W4 stations, all the way to above 146 
megacycles.” KSMBV noticed the strange 
happenings “when a heterodyne developed on 
a New Boston, Texas station” he was work- 
ing on 144.4 megacycles. It was a W3! 
Imagine MBV’s surprise! 

Leroy, W5AJG, held a net check on the 
reported opening during the regular Sunday 
morning 50 megacycle check in. Six stations 
reported hearing the strange doings on 2. 
Any W3/W4 stations have something to re- 
port? W5FYZ reports from Minden, Louis- 
iana a 144 mc inversion along the Gulf 
Coast the evening of July 5. Six 144 Mc SSB 
stations were in there at one time. Sounded 
like 75 according to Ernie! W4HHK was 
the most distant heard. 

From Baton Rouge, La. W5UKQ advises 
he heard KSMBV calling CQ East on July 
4 at 2115 CST. MBV’s frequency that night 
over the 300 mile path was 144.162. WSUKQ 
hangs out on 144.113, W5GIX on 144.140 
and K5GEV on 144.450. A little further 
north, July 9-10 was apparently gooc in the 
mid-south. W5JWL, Gurdon, Arkansas re- 


ports “my location was on the ragged edge 
of the opening although W5RCI in Marks, 
Mississippi and others were working into 
Iowa, Nebraska, Minnesota, Illinois, Ohio, 
West Virginia and Georgia.” JWL worked 
and/or heard W4RFR, 4HHK, W5RCI, K9- 
SGD, WOWDD and W4F WH. 

K5IQL reports a Santa Rosa, New Mexico 
station (east of Albuquerque) is copying 
AFSK on 144 from K7DRK in Phoenix via 
reflection from Sandia Peak. The K7 call 
is not for certain due to AFSK jumbling on 
the reflected signal. If the report is accurate, 
the consistency of the reception might open 
new horizons for trans-continental divide 
work in the southwest. W4HHK reports in 
on the July 9 tropo opening. Paul heard 
W5RCI (He must have been in the middle 
of this one!) working W8BKI and others. 
Paul himself worked W4RFR, W8BKI, W8- 
KAY, W9AAG, and heard WOUBD, W4- 
FWH and W8GZW. Paul also reports work- 
ing W5SWV Denison, Texas on the night of 
July 12. That same night W5JWL reports 
working WOFNN Springfield, Missouri. 

Vince Dawson, WOZJB, Kansas City, Mis- 
souri is interested in establishing a 144 Mc 
SSB calling channel for tropo scatter and 
general SSB DX work. Vince suggests 144.- 


-NOW! TWO METER SSB 


175 WATTS 
WITH 
P&H 2-150 
TRANSMITTING 
CONVERTER 


Here’s the simple easy way to go VHF on TWO 


METERS! Just feed the 20 meter output of your 
present SSB, AM or CW exciter into the P&H 2-150 
and you have 175 Watts PEP on TWO METERS, either 
crystal or VFO controlled, depending on your exciter 
features. Resistive Pi-Pad and switchable Half-Power 
Pad permits operation with any 5 to 100 Watt 
exciter. Since the 2-150 is a high stability mixing de- 
vice, the output signal stability is the same as that of 
your exciter. Uses a 6EA8Crystal Oscillator/Tripler; 
a 6360 Balanced Mixer ; a 6360 Class A driver 
and a 7854 push-pull Output Tube. Power input to 
7854 final: 175 Watts PEP on SSB, 165 Watts 


Complete — With Built-in Power Supply, 
All Tubes and Crystal, for Only $329.95 * 


* Slightly higher west of Rockies 


CW, 90 Watts linear AM. Entire chassis and 
ail shielding is COPPER PLATED. Output jack pro- 
vided to furnish oscillator signal injection for receiv- 
ing converter. Quiet 200 CFM forced-air cooling. 
50-70 ohm input and output impedances. Husky 
built-in power supply has three separate rectifiers 
and filter combinations. Meter reads; PA GRID, PA 
PLATE and RELATIVE RF OUTPUT. Modernistic curved 
corner grey cabinet; 9 X 15” X 10%". The P&H 
2-150 is so thoroughly shielded, by-passed and par- 
asitic-free that it operates as smoothly as an 80 
meter transmitter. P&H also manufactures the Model 
6-150: 175 Watts on 6 Meters. 


WRITE FOR LITERATURE 


ELECTRONICS INC. 


pr 
| > 424 Columbia , Lafayette, Ind. 


Tell your favorite manufacturer about VHF 27 


350 as the calling frequency in Kansas, Ne- 
braska, Iowa, Arkansas Louisiana and Ok- 
lahoma. Any takers? Vince has a new 
Hallicrafters HA-2 driven by the S-Line gear 
on two meter sideband now, and a 16 
element colinear array. 

From the west coast, WONLZ writes 
the signal of W6YX, operated by Vic, W7- 
QDJ continues to amaze the two-meter men 
350 miles south here in Los Angeles basin 
locales. W6YX has been worked by WAO- 
MLX and heard by WOWSQ, WONGN, Wo6- 
PJA, WONLZ and K6OAC. The W6YX sig- 
nal has considerable rapid QSB running 
RST 229-349. We apparently need just a few 
more DB to make a good circuit of it. Vic 
is running 500 watts output to a pair of 
Telrex Spiral yagis driven in phase, WA6- 
MLX who seems to be top dog uses a 13 
element horizontal yagi. I have been using 
two six element Telrex yagis in phase... 
clearly a good antenna but not sufficent gain 
for this path. There is an indication that the 
WO6YX signal, as it arrives in Los Angeles, 
has more horizontal component than verti- 
cal. Does anyone know the relative horizon- 
tal versus vertical output of these antennas? 
Could it be that straight horizontal antennas 
would provide the edge needed for this path? 
It’s food for thought, and the Southern Cali- 
fornia gang is trying to find out as fast as 
our budgets and time allow.” 


66 


220 me may not be as low as many 
would believe. One thing for sure. Activity 
begets more activity. If you are active, a 
short note to this department each month 
with your findings and experiments will 
bring others into the fold. 220 activity in 
the Los Angeles area is all 221-222. Vertical 
polarization is the vogue. W6NLZ reports 
he is still having a ball with his 220 Com- 
municator from Gonset. KOSUM and K6- 
SOD have rejoined those on the band. W6FA 
and WOTJ are two old timers active. WA6- 
TYZ is running an ARC-33 from a pile of 
6 and 12 volt batteries in his driveway! His 
dipole antenna pushes an S7 signal into the 
LA basin from San Fernando. W6HZ has a 
20 watt rig perking . . . an improvement 
over his | watt unit. Al has worked all over 
Southern California including down to San 
Diego on the band. So much for Southern 
California activity. What about the “other 
half” of the nation? 


432 m¢e activity indicates that big 
things are brewing for this band. VE6HO 
is building gear. W5JWL has been busy 


keeping schedules with WSHTZ (Oklaho- 
ma), W5SWV, AJG, K5JHG (Texas) and 
W5RCI (Mississippi). All are being worked 
“quite consistently” from Jay’s Gurdon, Ar- 
kansas location. W5ML, Vivian, Louisiana 
is a new station on “the band” and he has a 
good signal according to reports. Stations 
in the southwest and mid-south on the band, 
and their frequencies, include: WSHTZ 432.- _ 
000; W5SWV 432.035; W5AJG 432.000; 
K5JHG 432.000. W5RCI 432.046; W5SML 
432.084; W5JWL 432.044, and W4TLV 
432.022. 

KOICS, Kansas City is operating on 432.- 
108, and W4HHK sits on 432.035 mega- 
cycles. W5SML has a _ TRA-19 cavity 
transmitter. WOKIR has appeared on 432 in 
Southern California announcing “I’m dis- 
gusted with DC band SSB operation.” Three 


cheers! 


1296 me finds ever increasing interest 
in APX-@ work which many predict will 
eventually lead to sufficent activity to sophi- 
sticate gear along the same lines as present 
432 gear. WOYMG in Wichita, Kansas has 
a group going on APX-6’s in his region. 
VE6DB is playing around with 1296 work. 
Staff reporter WONLZ/AONLZ reports from 
Southern Cal “activity continues strong, par- 
ticularily with APX-6 transceivers. It re- 
mains obvious that the trend is to crystal 
control however. Every time a_ station 
switches over to a narrow band set up from 
the old modulated oscillator he finds his 
range materially extended. One of the prob- 
lems here in the Los Angeles basin is that 
with the present APX-6’s and the antennas 
in use generally, there just isn’t sufficent sig- 
nal to cover the entire area, Agreed .. . 
its not an easy trick to whip up crystal con- 
trol for 1296. However, if you regulate the 
plate supply and put DC on the filaments of 
the APX-6 local oscillator you have a terrific 
tunable oscillator with sufficent stability to 
run into a six meter unit for an i.f. amplifier. 
You can then tune the whole band with a 
receiver that will skin the hide off the old 
APX-6 if and the noise limiter works like 
a bomb on the radar interference. But. . . 
keep your old APX-6 if handy to switch to 
for the guys who haven’t gone crystal con- 
trol yet.” Well said, John. 


AND UP 

With an eye toward lengthening their al- 
ready established 10kMc record, W7LHL 
and W/7JIP have completed most of the 
equipment to be used. Heart of the trans- 
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NEXT MONTH IN VHF HORIZONS 


_ Just like September meant Sideband, October is our “ontennas” (we really know how 
to spell the word, but how else can we make it fit with October?) in VHF. The next 
| issue is a comprehensive Antenna Special, with more data on VHF/UHF antennas than 
you’ve ever seen between the covers of any other publication before. W6FZA tells 
| about antenna height thresholds; K2TKN tells about moonbounce antennas you can 
build; W4HHK describes the little things which make or break any antenna installa- 
| tion. And look what else we have on tap: 
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* 24 ELEMENT 50 MC SCATTER ARRAY—The WOBBM cross polarized special 
A very practical approach to designing a super-gain antenna for 50 megacycle 
ground wave, skip and scatter work by the master of them all—-WOBBM. Ed 
tells all. 


* TWO BEAM SPOT LIGHT—Telrex’s 38 element 47 foot two meter spiral-ray. 
Is it all the antenna its cracked up to be? What will it really do? The VHF staff 


finds out. 


* BUILD YOUR OWN 16 ELEMENT COLINEAR—For approximately $11.00 in 
new materials and a weekend of your time you can have the 144 megacycle 
array that W6NLZ considers “minimum” for serious two meter work. 


* SALVAGING TV ROTORS FOR VHF WORK—Most TV shops have a box full of 
TV rotors kicking around. Usual price—$5.00 per. This tells you what to do to 
make the inexpensive units work again. 


* WORKING 144 MEGACYCLE METEOR SCATTER—By one who knows, W3TDF. 
* FIRST REPORT—AUGUST PERSEIDS METEOR SHOWER 


* PART TWO—THE WS5HCX TWO METER SSB RIG 
Many more features of interest to you IF you operate Amateur Radio Above 50 
Megacycles, including the latest in DX and operating news available! 


ll eee Ne I ee ee 


TO: 


From a VHF Horizons Reader! 


HELP VHF HORIZONS PROVE A POINT! 


We need the help of each and everyone of the 8,423 paid up subscribers 
to VHF (Plus all you new readers this month). We need your help to “help-us” 
reach an additional 8,423 active VHF-UHF’ers . . . and we need your help in 
convincing a few of the manufacturers that VHF readers are fiercely loyal sup- 
porters of this magazine. How about using the top form to give us the helpful 
information we need to prove our point with manufacturers, and using the 
bottom post-card form to flood some one of the three manufacturers listed at 
the bottom of the second form with your vote for VHF Horizons! 


Thank you—and—73! 
(tear this card out and send it along to VHF) 


Here is a list of VHF-UHF’ers in 
my area who should receive 
VHF Horizons 
(calls only necessary) 


| am using the following equipment 
Transmitter —____ eee 
Receiver —___________._ eee 
Antenna —_________._ ae 
Special tubes —__.______ a . 
Coax.relays ——__________.____ ee 


Converters —.____. 4 
= builds DUY 2.5 (some) (all) of 
my gear. 

| read (monthly). OST... 73 
Piri ka BeShrk CQo 2 Oier 


| sent the card below to: 
an Phil Smith, Clegg Laboratories, 500 Route 53, Mt. Tabor, N. J. 
ee awed Ron Levine, Polytronics Labs, 388 Getty Avenue, Clifton, N. J. 
wl AE oe Bill Orr, W6SAI, Eitel-McCullough, Inc. (EIMAC) San Carlos, Calif. 


NY ie sie SP oR eta el NR elt ae 
Just a note to let you know that | read VHF Horizons and think your com- 
pany is missing a bet by not advertising in this... great... excellent... 
fantastic magazine. We would sure like to see you supporting this magazine for 
us VHF-UHF fellows. Approximately . . . (percent) of the VHF’ers here in 
DOE Ne ODE A Dk OPE T S, Sr let ets RY (city) read VHF. 
(signed) 


won ee. 


a ee =: 


P.S. Did you see the latest issue? Its all about SSB and VHF! 


mitters is a new klystron (driven not reflex) 
capable of delivering 1.5 watts output. Of 
particular interest is the frequency stability, 
1 part in 108, achieved with transistorized 
equipment powered with mercury cells. The 
crystals are temperature stabilized in a new 
change of state oven capable of a stability 
factor of 0.08 degrees C. 

The receiving equipment uses short-slot, 
hybrid balanced mixers (Magic ‘T’) in the 
front end. Bandpass of the if strip will be 
6ke with a center frequency of 27Mc, The 
noise figure of the if strip is enhanced by 
useage of 417A tubes as the first two amp 
stages. 

The transmitters start with a 37.1 Me cry- 
stal (W7JIP) and 37.2 Mc (W7LHL). In 
turn the oscillator frequency is multiplied 
270X thru use of several stages with the two 
final multipliers being 3CX100A5’s. More 


on this item later. 


Press-time News 

W7UBI, Boise, Idaho 50 megacycle SSB’er 
advises that KL7AUG in Ketchikan is now on 
six meters. The KL7 was worked at 1842 
GMT by UBI. His frequency is 50.095 and 
he is on CW. Handle is Bob (Paulsen). He 
advises UBI that he is putting the finishing 
touches on his 4CX250B which will be SSB 
and CW. The SSB converter is also finished. 
The same KL7 also worked K7NDF in 
Phoenix, according to reports, and possibly 
others. This is the first Alaskan station 
“down on the peninsula” and it is good news 
indeed for he is within E skip range (single 
or double hop) of 90 percent of the contin- 
ental USA. 

W5FY reports “nil results” with WA2- 
EMA on 144 megacycle CW during the 


Aquarids Shower in July. Ernie did copy 
K1CRQ/8 in Ohio on 2 meter dots and dash- 
es on July 28, however, at 0030 CST. At the 
same time W5RCI in Missouri was working 
K9UIF in Indiana on 144, W5RCI also work- 
ed W8TTY in Columbus, Ohio on 432 on the 
28th, for the second time. On July 29 W5RCI 
hooked up with W5ML on 432 for the first 
Mississippi to Louisiana 432 QSO. July 29th 
produced a local inversion over Louisiana, 
southern Arkansas and south Texas. Stations 
were working over 300-350 mile paths with 
good signals on 144. 

K4JMF suggests the 50.001 signal heard 
during band openings to the southeastern 
USA may be Bermuda. Other disagree point- 
ing out that all Bermuda video stations (Air 
Force and local commercial outlets) are 
operating channels 7-13, or high band. K4- 
JMF also reports that “rumor has it” Texas 
stations worked into KH6 around the first 
of July. 

W4HHK/A4HHK reports the opening of 
July 27-28 missed him except for a sideswipe. 
He heard W4LOQ, Jackson, Tenn. and 
KSAEH in Mississippi, worked W8TYY and 
W8KAY. Paul reports “Ohio stations were 
chasing W5JWL for checks’ on 432.” 

K3AXW is reported capable of SSB opera- 
tion from Delaware, if you can catch him on 
AM first. He’s in Wilmington, and hangs 
out around 50.4. K3KEO will be on “next 
summer,” if you can wait. 

The Mount Airy VHF Club has a net on 
221.4 megacycles in Philadelphia. Some 40 
stations monitor this frequency wih equip- 
ment operative. 


Note: Airmail in your DX and operating 


reports by August 25 for the October issue, 
out September 15! 


SSB for Two Coil & Parts Data 


Cl, C2, C5 thru C8 .001 mF feed-thru cap- 


acitors 
os 3-15 pF variable (Hammarlund 
| MAPC-15B) 
C4, C9 .001 mF buttor: (Sprague BH-140) 
L6 9 turns No. 22 on Miller 21AQOORB! 
L7 10 turns No. 24 on same form as L6. 
L8 3 turns No. 22 on same form as L6, 
spaced wire dia. 
L9 3 turns No. 22 on same form as L6, 


spaced twice wire dia. 


L10 Miller No. 20A826RBI pre-wound 
coil. 

L11 4 turns No. 18, 44-inch dia., spaced 
twice wire dia. 

Links, All links 2 turns No. 24 hookup 


Oklahoma Convention 
A VHF group is sponsoring an ARRL 


section convention for possibly the first 
time. Sponsoring group is the Oklahoma 
Central VHF Society; section is, of course, 
Oklahoma. Date is October 27-28, place Lake 
Texoma Lodge, on the Texas-Oklahoma 
border. Contact Tom Stevens, W5VCJ, for 


full dope and reservations. See you there! 


Dear VHF: 
. . . must we wait 4 weeks, suffering, knowing what 
will be in the next issue? This is torture! 
L. Rowland, W3NSI 


OM— 


Suffering not intentional. Interest in the next issue is, 
however . . . and it’s appreciated! 
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In the first issue of VHF, we described 
the working of the P & H Electronics 6-150 
transmitting converter. We were very im- 
pressed with its operation, and continue to 
be even more so as time goes on. 

Naturally, we were eager to place our 
hands on one of the P & H two-meter trans- 
mitting converters, hoping that this new 
unit would be as easy to operate on 2 meters, 
and produce as fine results, as the 6-150 has 
on 50 megacycles. 

Thanks to a kind assist from Mr. Ed 
Hoover at P & H, we were able to begin 
trial testing on the 2-150 on July 10, just 5 
days before the August issue of VHF went 
into the mails. It has been in operation for 
more than two weeks now and we feel that 
it has had a chance to show us its true colors. 

This is a whale of a unit! And we don’t 
make such a statement without some con- 
siderable basis in fact. . 

The 2-150 is a linear mixing device fol- 
lowed by a linear r.f. amplifier. It allows you 
to feed any manner of 14 megacycle signal 
into its input jack and have any similar man- 
ner of 144 megacycles come out of its out- 
put jack. 

This is no mean trick when you are at- 
tempting to shift the original operating fre- 
quency (14 megacycles) by 130 megacycles, 
without noticeable deterioration of the orig- 
inal signal! Stability problems alone at the 
136 megacycle mixer frequency are enough 
to throw the most experienced designer into 
deep thought. 

The 2-150 is capable of 175 watts PEP 
SSB on two meters, 165 watts input on CW 
or 90 watts AB1 linear AM operation. This 
makes for a potent two-meter SSB signal, 
and until you have worked extended ground 
wave on 2 via the SSB mode, you can’t con- 
ceive of the advantages it offers. 

You drive the 2-150 with your 14 mega- 
cycle signal. Five watts is sufficent, up to 
25 watts is usable without employing the ex- 
ternal pad P & H supplies for 14-megacycle 
exciters in the 100 watt category. The 14- 
megacycle signal mixes with a 130-megacycle 
signal which is created through a 6EA8 
oscillator-tripler stage. The crystal frequency 
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is 43.333 megacycles for 144-144.5 mega- 
cycle operation, although different crystals 
are available for operation in other segments 
of the two meter band (i.e. 43.666 for 145- 
145.5 operation). 

The output of the 6EA8 feeds push-pull 
srids in a 6360 balanced mixer stage which 
puts you in business on 144 megacycles. 
Next stop is a second 6360, utilized as a 
Class A buffer-amplifier. Care has been 
taken throughout the layout and interstage 
coupling in the 2-150 to protect against mu- 
tual coupling except through the proper cir- 
cuitry. You must be impressed by the ex- 
tremely neat construction and well laid out 
unit. Before you ever plug it in, you are 
well aware that it has been designed for 
trouble free operation on a band that seldom 
sees such care in transmitter design. 

The only problem you might run into is 
over driving the transmitting converter. 
P & H has solved this for you by employing 
a switchable 3-db pad in the mixer stage. 
This allows you to keep your low frequency 
SSB driver fully loaded and still cut your 
signal to the 6360 mixer grids down to a 
level that will assure stable clean operation. 

Lest we forget, you will find a 130-mega- 
cycle (or whatever, depending on your 
choice of opefating range) injection signal 
available on a jack on the rear of the trans- 
mitting converter. This is for those who are 
too lazy to build up an oscillator section for 
the two meter converter. But more than 
that, it assures you a measure of frequency 
accuracy with your two meter converter that 
is identical to your two meter transmitter 
(assuming your 14 megacycle driver is ac- 
curately calibrated). 

The model 2-150 showed efficency identi- 
cal to the 6-150 in use at W5KHT, and we 
found long term stabiljty (as well as short 
term stability) to be excellent. Once again 
the best indications of the performance of 
this unit were the signal reports. 

“It sounds just like the KWM-2 does on 
20 meters” we heard time and time again. 
P & &H should be happy. We are. 

Price? $329.95, ready to plug in and 
tune up. 
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IN REVIEW 

Last month’s introduction of VHF antenna 
towers discussed the four basic tower types, 
and some of the principles of erection and 
guying. ) 

This month’s portion deals with one 
practical installation, how it was approached, 
and what was.done to avoid undue future 
troubles with wind and ice loading. 


A 60-FOOT CRANK-UP 

K6EDX/WSKHT has always been a bit 
on the partial side to crank-up type towers. 
They are exceedingly handy for anyone who 
expects to have the antenna down for modi- 
fications, repairs and general fool-around 
frequently (to us, frequently means four or 
more times per year). The crank-up also 
offers height to (safely) 80 feet, and an ease 
of installation which few other towers can 
offer, for around $2.00 per foot. 

Our 80-foot crank-up was manufactured 
by the folks at Tris-tao in Tulare, California. 
The net cost to us, for the full 80-foot model, 
was less than $170.00. This tower has been 
in service since 1954 with more than 40 
completely different antenna arrays. 


STEEL SUPPORT 
CLAMPED TO 
TOWER 10 FEET UP 


CONCRETE 


STEEL SUPPORT SUNK IN 
CONCRETE 3 FEET HORIZONTAL 
PIECE WELDED TO SUPPORT 
TO PREVENT SLIPPAGE 


FIGURE 1 


Conservatively, we would estimate it has 
been up and down some 150 times in that 
time span, and has been installed in four 
different locations. The tower has required 
one coat of galvanized paint in that period, © 
and we have since had it “dip galvanized” 
to prevent having to maintain it with paint 
in the future. 

We recommend that you buy a galvanized 
model if you are considering a crank-up. 
While painting the tower with a spray gun 
is no problem once every two-four years (de- 
pending on your climate), the work pre- 
paratory to painting it is work! (Publisher 
Cooper reports he has spent up to three days 
with steel wool and metal-working grit paper 
removing the rust and old paint from his 
tower and towers for others.) 

Crank-ups come in varying degrees of 
sturdiness. If you can swing it, stick to a 
“heavy-duty” model. This gives you heavier 
steel throughout, and (most important) 
larger circumference sections right down the 
line. Of course the heavier the construction 
the less you have to worry about it giving in 
to wind pressures. 

The standard garden variety of the crank- 
up uses 20-foot sections: 2, 3, 4, or 5 of 
same. Of the total 20-foot length of each 
section, 17.5 feet contribute to your total 
height. The other 2.5 feet overlap the section 
below, giving the tower strength between 
sections. Thus an “80-foot model” will really 
be 72.5 feet high at the tip when exended. 
This is important when you calculate the guy 
wires. 

FIRST 

Analyze where you plan to mount the 
tower. If you are going to mount the tower 
in a field or in the middle of the lawn, away 
from any house or building support, some 
form of horizontal support at a point ten 
feet above ground is recommended. See Fig- 
ure i. 

For ease of installation, we recommend 
installing the tower against the side of the 
house. If you have a peak of the house avail- 
able (see photo) without an overhanging 
roof, your problems are few. If you have 
an overhanging roof, it is advisable to fash- 
ion a set of V-supports from 2 inch by % 
inch flat steel stock (Figure 2). This will 
support the tower horizontally, mounting it 
to the house. Under no circumstances should 
you mount the tower to the overhanging eave 
of the roof. Overhanging eaves are notor- 
iously weak (except perhaps in those areas 
of the country where heavy snow is part of 
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FIGURE 2 


the locale) and seldom strong enough to 
provide the horizontal support needed for 
the tower. 

Any tower 40 feet or higher should have 
a good concrete base. This does not mean 
you should sink your tower in concrete. It 
means simply that you should provide a 
means of sinking bolts into the concrete, 
with the threaded bolt tips protruding above 
the concrete base after it hardens. A plate 
on the base of the tower is usually supplied 
for bolting to these protruding tips. A metal 
bar sunk into the concrete, as shown in fig- 
ure 3, is usually adequate. The bolt is held 
in place and secured in the metal bar. 


With the base of the tower firmly an- 
chored and the horizontal support taken care 
of, some thought should be given to guying. 
General guying instructions and acceptable 
methods were presented in the first article 
of this package. 


In the first installment, we noted that or- 
dinary TV guy wire is not acceptable for 
most amateur installations. We recommended 
aircraft control cable, available in most 
locales at surplus houses, or local airports. 
If you absolutely cannot find the proper 
aircraft cable, we recommend using two 
strands of “stranded” 6x18 gauge TV guy 
wire — the heaviest currently produced — 
for towers up to 60 feet in height. Beyond 
that height, you are fooling with sure death 
to use anything other than heavy strand. 


With the tower base poured and the tower 
ready to push vertical against the house (or 
similar support), recruit one man for every 
20 feet of tower to be raised. This means 
that an 80-foot version requires yourself 
and 3 helpers, if you want to get the tower 
vertical without a few heart attacks in the 
process. 


HEAVY MACHINE 
SCREW INTO SIDE 


SIDE OF ie OF HOUSE 


SPECIALLY FORMED 
METAL BRACKET 
TO HOLD TOWER 

AWAY FROM HOUSE 


U-BOLT 
TO CLAMP 
TO TOWER 


FIGURE 3 


You may choose to place the tower on 
supports (figure 4) and mount your anten- 
nas and/or rotor before proceeding to raise 
the full tower vertical, to 20 feet. This will 
undoubtedly be the case if you are not going 
to use the side of the house for a support, 
or if your roof is not peaked (which means 
you probably will not be able to reach «the 
top of the tower to mount antennas, when it 
is raised to the vertical-although still col- 
lapsed-position ). 

Do not make the mistake of mounting 
your rotor and beams on the tower in the 
semi-vertical position shown in figure 4, and 
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BEAM RESTING 
ON GROUND 


FIGURE 4 


then leaving the tower in this position for 
more than a few hours. 

The weight of the beams, and the torque 
acting on the piece of pipe the rotor mounts 
to (the piece welded to the “top” of the top 
section of the tower) will almost certainly 
warp that piece of steel tubing. Result? You 
will have a listing antenna, from below the 
rotor up, even though your tower is vertical! 
And that is no fun at all. Aside from the 
obvious disadvantages, the warping of the 
top pipe will probably weaken if not break 
the weld seams which hold the rotor mount- 
ing pipe to the tower itself. It has happened! 
MOUNTING ANTENNAS 

Let’s assume that you chose the crank-up 
variety of tower because you liked the con- 
venience of working on antennas from your 
roof-top, and that your roof-top and other 
available yard features fit the crank-up’s re- 
quirements. OK, so the tower is vertical, the 
beast is hoizontally mounted to the house 
and the base is secured. Now what? 

Ten years of experience with VHF beam 
and other forms of parasitic arrays, and any 
number of rotor combinations, leads us to 
a few conclusions about rotors. 

Three forms of rotors are readily available 
to the VHF amateur. Two are of modest 
cost and will handle many antenna forms 
but not the largest. The third will handle 
these if properly mounted. 

CORDELL DUBILIER AR-22 (TR-3) 

This is CDR’s heavy duty TV antenna 

rotor. The AR-22 is “automatic” while the 
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TR-4 is paddlelever controlled; mechan- 
ically, the two models are almost identical. 
They are capable of supporting quad-yagi 
arrays on two meters (provided the in- 
dividual boom lengths are under 20 feet) , 
and 5 over 5 six meter arrays. Unlike some 
others, these rotors have a “built-in” thrust 
bearing which relieves the rotor gears them- 
selves from much of the torque created when 
winds batter the antenna array, and try to 
force the mast piece out of the rotor. The de- 
sign of the unit places the wind-torque on 
the bearings supporting the swivel plate of 
the rotor itself, not on the tiny gears of the 
motor assembly. Price is under $30.00 for 
either. This type of rotor will take masting 
up to 2 inches in diameter. 


ALLIANCE MODEL U-98 

As it stands, open from the box, this rotor 
is not recommended for any substantial VHF 
use. However, Alliance manufactures a thrust 
bearing bracket which, when used in con- 
junction with the U-98, makes it acceptable 
for many VHF applications. The U-98 plus 
bearing is priced under $30.00. The mast 
piece in this rotor assembly passes through 
the rotor proper and protrudes from the 
bottom. The special thrust bearing assembly 
cups to the mast under the rotor, giving 
the mast something to rest on. This takes 
the strain off the two small U-clamps which 


hold the mast to the rotor throat. The U-98 
will only hold masts up to 1% inches how- 


‘ever. Experience has shown that this is fine 


for masts up to ten feet above the rotor as- 
sembly. Any more masting than this enters 
into a danger area of “wind-whipping” which 
the U-98 probably won’t support for any 
sustained period of time. If your antenna 
will require more than 10 feet of masting 
above the rotor, you had better stick to the 
Ham-M unit. 
CDR HAM “M” UNIT 

This rotor was specifically designed for 
heavy-duty amateur usage. It provides suf- 
ficent torque to rotate 99.999 percent of the 
VHF beam arrays in use today. The weight 


of the upper mast section, through design | 


considerations, is in line with the tower it- 
self. This means any torque developed under 
heavy wind conditions will be distributed 
evenly throughout the tower, and not down 
one side, as with the side mounting U-98 
from Alliance. Guy hooks are provided on 
the rotor body itself, which allows you to 
tie your top set of guys directly to the rotor. 
This will save the wind torque from twisting 
the rotor body in the wind, and greatly re- 
lieve the bottom section of the rotor from 
wind torque likely to tear it apart at the 
gears. The Ham-M will accept masts up to 
2-1/16 inches in outside diameter. This per- 
mits use of heavier, longer masting in cases 
where masting beyond the 10 foot limitation 
of other rotors is required. 


MOUNTING ANTENNAS 

When mounting your antenna array, try 
to keep the following considerations in mind. 
The antenna’s boom should be mounted as 
close to the rotor as possible. In other words, 
the top mast should be as short as possible. 
If you are stacking 6 and 2 (and up) meter 
beams on the same tower and mast, mount 
the heaviest array at the bottom, closest to 
the rotor. 


It is not advisable to try to mount a beam 
on the top portion of a ten foot mast in 
hopes of gaining a little extra height. You 
will only gain added grief for yourself, when 
the first wind bends the mast into a pretzel! 


When mounting the rotor on the steel 
pipe protruding from the top of the tower, 
drive an appropriate length of hardwood 
dowel down inside the support pipe to give 
it added strength. 


There are several schools of thought on 
masting. Aluminum tubing is almost taboo. 
Seamed tubing is equally forbidden. Steel 
pipe is recommended, provided the alloys 
in the particular pipe under consideration 
are not likely to make it brittle. 
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Here’sareal cloud buster!’ 60 ft. 
of tower, E-Z Way quality, that 
will put you way out in front on 
6 meters. 
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One of the best pipes around for low-cost 
application is common everyday gas pipe, 
of the type sold for installation in home 
plumbing. This pipe is strong but flexible. 
It will whip in the wind but will not give 
way. However it is available in sizes only up 
to 14 inches OD in most locales, limiting it 
to use with U-98 and AR-22 rotors. 

Heavy-wall aluminum tubing (seamless of 
course) is OK to use with the Ham-M pro- 
vided it is 2” OD, and provided you don’t 
use a very long piece above the rotor, keep- 
ing the antenna close to the rotor. 

The Ham-M rotor requires that extra care 
be taken when bolting all of the antenna 
clamps to the mast, as well as during as- 
sembly of the antenna. The Ham-M’s elec- 
trical braking system stops your beam on a 
dime, and the sudden jar, especially when 
the antenna is loaded with ice, has been 
known to loosen fittings-eventually tearing 
the antenna loose from the mast. 
STACKING ANTENNAS 

Yagi antennas, when stacked, can be 
particularily problemsome when you are 
stacking beams for different bands of opera- 
tion. The casual operator probably won’t be 
concerned if his 6-element six-meter beam 
has some effect on the pattern of his 22- 
element two-meter long yagi. But the more 
serious minded amateur will. 

The proximity of all of that aluminum to 
the long yagi on 2 meters will often detune 
the higher band antenna sufficently to 
change its resonant frequency and destroy 
its pattern. 

The best advice is separate towers for long 
yagis operating on different bands. The next 
best advice is twisting the six or two meter 
yagi 90 degrees from the other yagi, so the 
booms are 90 degrees opposed from one 
another. This will require a separate set of 
calibrations on your rotor control box SO 
that you know where you are pointing with 
both beams, but it is well worth the trouble 
if you want to retain individual pattern fea- 
tures with two antennas close together on 
the same mast. The third choice is physical 
mast separation of the two antennas by the 
length of the boom on the longest yagi. 
This is usually not a practical solution. 


FEEDLINES 

While some VHF amateurs employ a 
single low-lass feedline up to the antenna 
array, utilizing a coaxial relay mounted in 
a weatherproof box at the antenna to separ- 
ately feed the two antennas, most of us em- 
ploy two sets of feedlines. The feedlines 


should be secured to the tower along the 
vertical length of the tower, and just below 
the rotor. A loop is of course left in the 
coax as it goes around the rotor. It should 
be secured to the mast just above the rotor. 

Securing coax used to be a big problem. 
Commercial installations use a steel strap 
called “Wrap-Lock” which is generally avail- 
able at most larger supply stores. Minnesota 
Mining (3-M) has recently introduced a new 
tape designed for this purpose, which is con- 
siderably cheaper than Wrap-Lock and easier 
to work with. For RG-11 and smaller coax, 
Scotch No. 33 black vinyl tape is fine. It 
absorbs heat from sunlight and fuses itself 
into a solid chunk holding coax to tower! 

We can’t overemphasize the importance of 
properly lashing the coax above and below 
the rotor. All of nature’s forces will be at 
work to loosen the hold you have on the 
coax at these two points, and if the loop 
slips and disappears, the rotor turning will 
probably pull the coax tight and possibly 
scrape the rubber coating from the coax, 
baring the shield of the coax. A little rub- 
bing against the tower and it will short 
through, destroying your feed system! 
CAUTION ~— 

It is good common sense to keep all coax 
relays and the rotor unplugged while work- 
ing on the tower or antennas. Naturally, the 
rig and anything else tied to the feedline 
should also be separated from 117 VAC. 
A little stray AC on the coax can catch you 
completely unaware, just at a moment when 
you are precariously balanced on the tower 
or roof. It has happened to the best of us! 


SSB for Two... from p. 18 


the bridge are made up of two 1%, 50 ohm 
resistors. Incidently, 5% or better silver-mica 
capacitors should be used throughout the RF 
bridge circuit including the 820 pF capaci- 
tors. 

The carrier balance controls are Ohmite 
Type AB pots for protection from the effects 
of humidity. The 100 ohm carbon pot, 
mounted thru the top of the main chassis 
above the carrier balance controls, is in the 
bridge circuit and serves as a means of 
balancing the bridge. When constructing the 
entire balanced modulator and bridge cir- 
cuit, particular care was taken to see that all 
components were mounted in a symmetrical 
manner. 

The output from the balanced modulator 
and bridge circuit is coupled to a 6BA6 

(Turn to page 39) 
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Hmmm. Yes indeed. Last month’s feature on the home-brew 102 did leave something 
out. And we also failed to furnish a magnifying glass with every copy so you could read 
the schematic. So herewith (below) is the schematic all over again—big enough to read—and 
above you see the underside of the second unit built. Coil data follows (all coils wound on 
J. W. Miller type 4400 forms or equivalent): 11, 8 turns no. 24 enamel with 17/2-turn link 
over cold end (resonate at 50.5 Mc); L2, 30 turns no. 34 enamel; L3, same as L1; L4, 12 turns 
no. 24 tapped 142 turns from cold end (or link-coupled as you prefer); L5, dip to 1 Mec 
higher than output IF; L6, dip to 1 Mc higher than Xtal frequency. This gadget seems to be 
catching on. One Oklahoma City ham we know of has already built seven (7!) of them. 
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COLLINS VHF UNIT 

A VHF SSB adapter, designed especially 
for use with the KWM and S-line equipment 
but easily adapted to any 14-Mc installation, 
has been announced by Collins Radio Com- 
pany, Cedar Rapids Division, Cedar Rapids, 
Towa. 

Designated the model 62S1, the new unit 
intercables with the 14-Mc equipment in such 
a way that either HF or VHF operation can 
be chosen by the flick of a single switch. Full 
coverage of both the 6 and 2 meter bands 
(in a series of 200-Ke segments) is offered. 

One of the first showings of this new 
unit was at the West Gulf ARRL Convention 
in Corpus Christi, August 3-5. The 62S1 is 
built to the rigid Collins standards of quality 
and operation. New types of tank circuits 
(called Hubbard tanks after the designer) 
are used throughout, and efficiency remains 
constant over the entire 4.6-Mc range on 
either band. (The extra 600 Ke are to enable 
MARS use.) 

Price is just under $900; delivery date is 
not yet announced, For full specs and data, 
write Bill Bradford, Cedar Rapids Division, 
Cedar Rapids, Iowa—and tell him where you 
saw this poop first. 


SWR BRIDGE AND INDICATOR 

A pair of new products announced by 
Ameco. 178 Herricks Road, Mineola, Long 
Island, N. Y., also are extremely handy for 
sideband. They are a standing wave bridge 
(of the type which can be left in the line 
all the time) and a companion indicator. 

The bridge, Model SWB, is an inductive 
type and is rated to handle 1,000 watts from 
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1800 Ke all the way to 225 Mc. Insertion 
loss is “negligible.” Price is $9.95. 

The indicator unit, Model BIU, contains 
a 100-microamp meter with three scales to 
read SWR, percentage power, and _percent- 
age voltage. Power scale is calibrated to 
read directly up to 10 watts, and in relative 
power above that level. Switching provides 
for reading either one of two bridges, so 
you can have separate bridges in your 6 
and 2 meter coax lines and use only one in- 
dicator. Price is $15.95. 

For full specs and data, drop a line to 
Ameco. 
6-METER TRANSCEIVER 

A versatile single-package six-meter fixed- 
or-mobile station, featuring double-conver- 
sion receiver and 12-watt high-level-modu- 
lated transmitter, has been announced by 
Metrotek, Raleigh, N. C. — a new name in 
the ham-gear field. 

Features of the unit include (in addition 
to those already mentioned) built-in 12-volt 
DC/115-volt AC power supply, combined 
“S” and final-current meter, 8-position crys- 
tal switch, and adjustable squelch. 

While Metrotek is a new name in the 
ham-gear field, we’re advised that their pro- 
ducts have been around for quite some time. 
Seems they have been producing equipment 
for several of the larger supply houses, 
which has been sold under supply-house 
names — but now are entering the marketing 
field as well. 

Price of the new unit, dubbed the Model 
123, is around $150. For additional data 
and complete specifications, drop a line to 
George Hart, at Metrotek’s marketing de- 
partment, P. O. Box 9597, Raleigh, N. C. 
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Class A amplifier, located on the left-hand 
rear part of the chassis, which in turn drives 
the 6X8 Ist mixer. Careful wiring of the 
6BA6 amplifier is necessary to prevent self- 
oscillations. The lst mixer uses the 7208 Ke 
signal and an injected 9.3 Mc signal to de- 
velop its 16.5 Mc output. 

The output frequency of the mixer is made 
variable by selection of various 9 Mc cryst- 
als. This is achieved with a two wafer band- 
switch. One wafer, closest to the rear, is used 
for crystal selection and the other selects 
various trimmers used to resonate the Ist 
mixer output coil. A 47 ohm resistor was 
found necessary in the 6X8 triode grid cir- 
cuit to prevent VHF parasitic oscillations 


from occuring in the mixer stage. The ad-. 


dition of this resistor completely eliminated 
any tendency toward this condition. 

The 6X8 Ist mixer occupies a slightly for- 
ward-of-center position on the main chassis. 
The frequency-selection switch was mounted 
directly underneath the sub-chassis to make 
use of this space. Note the location of the 
muliple crystal holder. It also occupies part 
of the unused space underneath the sub- 
chassis. Lead lengths to the various trimmers 
and front wafer switch on the frequency- 
selection switch were kept as short as pos- 
sible. The same applies to the rear wafer 
(crystal selection). 

The 9Mc crystal oscillator uses a 6BH6 
and is the same type circuit as used for the 
7208 Ke oscillator. The 6BH6 is mounted 
behind the 6X8 Ist mixer, just forward of the 
filter capacitor. Output from the 9 Mc cry- 
stal oscillator is applied to the grid of the 
6X8 pentode section. 

Since the output frequency of the Ist 
mixer is dependent on which 9 Mc crystal is 
selected, some provision for tuning was 
needed. Broadbanding this stage would serve 
no useful purpose and would certainly not 
help where elimination of the mixer harmon- 
_ Ics were concerned. This is why the trimmers 
and wafer switch are used. Possibly a panel 
control could be used. However, with the 
adjustable trimmers, selection of the proper 
mixer frequency is simplified. Link coupl- 
ing is used between the lst mixer and the 
2nd mixer on the sub-chassis. 
ADJUSTMENT 

Adjustment should begin with the 7208 
Ke oscillator-buffer. Adjust L1 for maximum 
output to the balanced modulators and 
bridge circuit. At this point install temporary 
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2.5 mH RF chokes on the arm of each car- 
rier balance pot and ground the free end of 
each choke. Rotate both carrier balance pots 
fully CW and adjust the bridge balance con- 
trol for maximum drive at the grid of the 
6BAO. If all goes well and the carrier can be 
then be rotated to their approximate center 
position to see if the RF can effectively be re- 
duced or balanced out at the grid of he 
6BAO. If all goes well and he carrier can be 
reduced or eliminated, rotate one or the 
other of the carrier balance pots and adjust 
L2 and L3 for maximum output from the 
6BA6 amplifier stage. 


If trouble does develop, such as inability to 
eliminate the carrier or reduce it to an ac- 
ceptable low level, check the diodes to be 
sure they are not installed incorrectly or 
perhaps damaged by too much heat during 
the soldering process. : 


Tune-up of the 9 Mc oscillator stage is a 
matter of plugging in the proper crystal. If 
everything is operating properly, output will 
be obtained. The exact 9 Mc crystal fre- 
quencies required can be determined by sub- 
tracting 134.708 Mc (127.5 Me and 7.208 
Mc) from whatever 2-meter frequency you 
wish to operate on. 


The 6X8 Ist mixer can be tackled next. 
Apply drive to the 6X8 triode section. Set 


the frequency-selection switch to the first 


SSB for Six... from p. 6 


ting conditions, the output may be about 
doubled by raising the final plate voltage to 
900 volts. 
POWER SUPPLY 

The power supply used is shown in Figure 
2. Rx is adjusted so the VR tubes do not 
extinguish under voice peaks. The bias is 
adjustable from 0 to 90 V by RB. The PTT 
DC voltage for RY-1 is derived by full wave 
rectifying the output of T-2. S-3 is the cali- 
brate switch, and turns on the exciter but 
does not activate the antenna change and, 
linear amp bias controlled by the 110 VAC- 
jack. Calibrate level is adjusted by the car- 
rier insertion pot. 


OPERATION 

Very good results have been obtained in 
the month this station has been using this 
exciter, and skip stations have given very 
favorable comment on the signal. Two-way 
SSB contacts have been made when AM 
signals from the same parts of the country 
were unreadable. 


position and adjust the corresponding trim- 
mer until an approximate 16.5 Mc signal is 
apparent on the output of the mixer. Since 
the output can be tuned to other harmonic 
frequencies than the desired 16.5 Mc signal, 
a grid dip meter of known calibration must 
be used to check the output. 

The multiplier-mixer assembly comes next, 
beginning with the Butler oscillator. Adjust- 
ment of L6 will result in a reading at TP-1, 
indicating oscillations. L7 and L8 come next, 
adjusting for maximum indication at TP-2. 
Adjust L9 for maximum drive at the grid of 
the 2nd mixer pentode section. Apply the 
16.5 Me injection signal and adjust L10 for 
maximum drive to the 6X8 2nd mixer triode 
section. The output of the 2nd mixer can 
then be tuned to the proper operating fre- 
quency. within the 2 meter band and checked — 
with a grid dip meter or receiver. Care is 
necessary in tuning the 2nd mixer to avoid 
tuning it to the wrong frequency. 

Much of the adjustment process can be 
simplified by using a small diode such as a 
1N34A for tune-up and a grid dip meter and 
receiver for checking the various stages to 
make sure the proper frequencies are 
present. 

The remainder of the exciter will be cover- 
ed in the second part of this article. This will 
include the power supplies, 2-meter linears, 
AM modulator and audio sections. 


COIL INFORMATION 


Note: All slug-tuned coils are wound on Mil- 
ler type 440 forms, white core. 


Ll 24 turns No. 32 Enamel, slug-tuned, with 
2-turn link of No. 24 plastic-covered hook- 
Up wire. 

L2 20 turns No. 32 Enamel, slug-tuned. Shunt 

- with 47 pF capacitor. 

L3. 6 turns No. 20 Enamel, slug-tuned. Shunt 
with 27 pF capacitor. Link 3 turns No. 24 
hookup wire. 

L4 5 turns No. 16 Enamel, slug-tuned. Shunt 
with 33 pF capacitor. 

L5 4 turns No. 16 Enamel, 7/16” diameter, 
air-wound, spaced wire diameter. C3 is 50 
pF variable. 

L6 3 turns No. 16 Enamel, 1” diameter, air- 
wound, spaced wire diameter. Tap % turn 
from bottom. C4 is 50 pF variable. 

PCl, 

PC2 Parasitic chokes, 4 turns No. 20 Enamel 
closewound on 47-ohm 1-watt composition 
resistors. 
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SOME TIPS ON NEUTRALITZING R.F. 
STAGES, by Edward P. Tilton, W1HDQ. 
QST, August issue, page 36. Nearly three 
pages of meaty tips on controlling RF amp- 
lifiers in both transmitters and receivers by 
the League’s well-known VHF editor. Re- 


commended reading for every homebrewer, 


VHF or not! 


Elsewhere in the same QST: 


Four Watts for Six Meters, by William W. 
Deane, WORET, page 28. Conventional low- 
power fixed-or-mobile rig with  self-con- 
tained 115-volt power supply. 4 pages. 


A Two-Meter Transistor Preamplifier, by 
James A. Mayhew, Jr., page 44. Solid state 
pre-amp; noise figure 5.5 db. 3 pages. 

Using the QST Nuvistor Converters with 
Amateur-Bands-Only Receivers, by E. P. T., 
page 44. Crystal frequencies and coil changes 
necessary for their application. ” page. 
~ Recent Equipment: The Electro-Mechanical 


Letters 


Dear VHF: 

Many thanks for sending along a copy of your first 
issue. | had heard about the mag, but hadn‘t had the op- 
portunity to get with one until yours showed up in the 
mail the other day. 

Being an avid VHF’er, | sat down and read VHF from 
cover to cover without a stop—except io draw a fresh cup 
of coffee—and was quite impressed by the job you fellows 
are doing. Being a man to suit my actions to my words, 
there is a check enclosed for a two-year subscription. 


Dick Ackerman, WA4FIJ 
ex—WA6FGU and KISRB 
Panama City, Fla. 


Dear Dick— 
Many thanks. Hope you still like our work two years 
from now and renew! 


Dear VHF: 

To be sure that you know that | read your publication 
and to let you know that | am forever looking for any 
reference to KTV towers, | am sending the attached inside 
cover photo, showing Sam Harris climbing to “‘infinity.’”’ | 
am also enclosing the KTV tower line of products that 
show how climbing is an old custom; the hy-track has 
taken out the climbing. 

Yours truly, 

Paul |. Harshman 

KTV Tower and Communication 
Equipment Company 

Sullivan, Illinois 


Paul— 


We can’t comment until we hear what Sam has to 
allow on this subject. How copy, W1BU? 


Z —=, the literature 
Sapo 


Labs 60-650-Mc. Transmitter, by E.P.T., 
page 51. Report of new rig. 1% pages. 


In the August CQ: 

A V.H.F. Man’s Control Unit, by Richard 
L. Turner, K7MRB, page 37. Switching unit 
to use high power with low-power trans- 
ceivers like the ““Twoer”. 2 pages. 


In the August 73: 

Coaxial-line UHF Pre-amp., by Ronald 
Waculuke, W9SEK, page 6. Standard circuit 
with a new nuvistor. Looks good. 1% pages. 

Improving the CC50, by Larry Levy, 
WA2INM, page 7. Modification of the Te- 
craft 6-meter converter. “4 page. 

VHF with RDR, by Martin Kaiser, W2- 
VCG, and Raymond De Vos, W2TAM, page 
8. 220 Mc receiver conversion from navy 
surplus. 2 pages. 

An Inexpensive Six Meter Coaxial Anten- 
na, by Abe Ringel, W6KVO, page 12. Con- 
struction details for a_usually-difficult-to- 
make antenna. Looks simple here. Fine for 
vertical areas. 1% pages. 

Mounting the BC-625, by Dick Giffen, 
WAOMLI, page 74. Making the old 522 look 


nice; no electrical changes. 12 pages. 


NEW BOOKS 

Single Sideband Communications Hand- 
book, by Harry D. Hooton, W6TYH. Pub- 
lished by Howard W. Sams & Co., $6.95. 

Unlike the soft-cover handbooks on side- 
band put out by ham-only publishers, this 
volume covers the subject in a comprehen- 
sive and connected manner. Starting at the 
beginning, it goes straight through all the 
circuits necessary for either phasing or 
filter units—and as an extra, includes con- 
struction and adjustment data for both. 


The final fillip is a special section at the 
rear, with foldout schematics of a number of 
the more popular rigs—including the John- 
son Invader and the Collins S-line! This fea- 
ture alone makes it invaluable as an idea 
source for the avid homebrewer. Only thing 
wrong—no mention of VHF use. 
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by Robert Grimm, K6RNQ 
VHF Western Technical Editor 


Previously we covered situations where 
the TV receiver was the culprit in TVI. Now, 
we must delve into the cases where the 
amateur’s transmitter is at fault. Admittedly, 
the amateur is at fault in only a small per- 
centage of TVI cases. However, when he is 
at fault, it is a serious situation and should 
be corrected with the utmost haste unless 
he wants to face the penalty of “silent hours” 
which would greatly infringe upon his en- 
joyment of his hobby. 

Most VHF TVI caused by amateurs is due 
to harmonic radiation. To aid you in de- 
terming which harmonic may be causing 
TVI we prepared the following table which 
lists the TV channel, its frequency range and 
the frequencies of the video and audio car- 
riers. All frequencies are in megacycles. 


CHANNEL FREQ. RANGE VIDEO AUDIO 
2 54-60 fe pias, oh PELs. 
3 60-66 61.25 Ons) 
4 66-72 fa W fect ate Blas, 
5 76-82 Sa pe se, ier 
6 82-88 83.25 = ho: 
7 174-180 L752 Owls 75 
8 180-186 Lale2 oe LSS 25 
9 186-192 BS Pies Re Sa AF 

10 192-198 19325 2 19 Fe 75 
1] 198-204 Epa A Pa Pate fa) 
12 204-210 205025 209.75 
13 210-216 21 he Se 2 75 


The second harmonic of a 50 Mc trans- 
mitter can fall into the FM band, between 
100 and 108 Me, dependent upon which 
part of the 6-meter band you are operating 
in. 

A 144 Me transmitter can cause TVI on 
the UHF TV channels. Depending upon 
which part of the band you are operating in, 
the 4th harmonic can fall into channel 31, 32, 
33 or 34. The 5th harmonic can fall into 
channel 55, 56, 57 or 58 and the 6th into 
channel 79, 80, 81 or 82. 

The 3rd harmonic from a 220 Mc trans- 
mitter can cause TVI on channel 45, 46, 47 
or 48 and the 5th harmonic on channel 82 
Oro. 
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The 2nd harmonic from a 432 Mc trans- 
mitter can fall into UHF TV channels 75 
thru 83, inclusive. 

In a VHF transmitter it is very important 
that the exciter be well shielded as the 
multipliers may be operating directly in a 
TV channel. This is particularly true in 
transmitters for 144 Mc, 220 Mc, 432 Mec, 
and higher. 

When 8-Mc crystals are used in a 50-Mc 
transmitter, a prime source of TVI is the 
7th harmonic of the 8-Mc crystal. This falls 
in channel 2. It can usually be eliminated 
by inserting a series-tuned trap (Figure 1) 
at the plate of the oscillator tube. The trap 
should, of course, be tuned to the 7th har- 
monic, i.e. 56 Mc. Another alternative that 
may work in some cases is to use 6- or 12- 
Mc crystals instead of 8-Mc crystals. 

A transmitter should always be thoroughly 
shielded and all power supply leads should 
be bypassed, filtered and shielded. A low- 
pass filter with a 52 Mc cutoff should also 
be installed. The low pass filter will not be 
effective unless the transmitter is shielded 
and all power leads leaving it are filtered. 
If the SWR of the antenna is very high, it 
is possible that the low-pass filter may not 
be very effective. 

If you operate near 50.750 Me you can 
cause TVI on channel 2. It happens this 
way: Channel 2’s video carrier is on 55.25 
me and its audio carrier is on 59.75 Me. 
When these two signals are “beat” together 
in the TV set a 4.5 Mc signal appears. This 
is the difference between the two signals 
and it is used as the TV receiver’s sound IF. 
If you operate on 50.750 Mc your signal can 
also beat against channel 2’s video carrier 
and form the same difference frequency of 
4.5 Mec, hence you will feed straight into 
the receiver’s audio system. 

This is an image problem and it is the 
fault of the TV set. It is mentioned here only 
because it can be confusing and sometimes 
leads one to think that he is radiating 
spurious signals on channel 2. The trouble 
may be cleared up by shifting your oper- 


— — B+ 


L1-10 TURNS B&W #3003 
C1-10pF variable capacitor 


FIGURE 1. Series-tuned 5th-harmonic trap. 


ating to another frequency, or by using 
standard TVI procedures, as previously out- 
lined, in the TV set. 

Overmodulation, and consequent splatter, 
can also cause IVI. This is because over- 
modulation causes spurious frequencies to 
appear in the transmitter output. This is 
usually evidenced by modulation bars on the 
TV receiver’s screen, although modulation 
bars do not always mean that one is splat- 
tering. Overdriving a stage in the speech 
amplifier can also cause splatter, therefore 
the modulation should always be monitored 
on an oscilloscope. 

TVI can also be caused by resonauces in 
the plate and grid leads of the final ampli- 
fier. This can be particularly nasty if one 
of the leads happens to resonate with a har- 
monic that falls into a TV channel. About 
the only way to whip this type of trouble 
is to change or swamp out the resonance. 
Parasitic oscillations are caused by much 
the same type of resonances and these too 
can cause IVI. The same methods should 
be used to eliminate this type of trouble. A 
book that covers this type of problem quite 
well is “The Care And Feeding of Power 
Tetrodes” which is available from Eimac. 

About the best device to use, when check- 
ing your transmitter for TVI, is a TV re- 
ceiver. The TV set should, of course, have a 
hi-pass filter on it and should be cleaned up 
enough so that you can be certain that any 
interference to it is due to the transmitter 
and not from overloading effects on the TV 
set. Testing should always be done with a 
dummy load on the transmitter so as not 
to cause interference on neighborhood TV 
sets. Only after you have determined that no 
energy is being radiated directly from the 
transmitter or its power leads should the 
antenna be connected. 


A low pass filter should always be mount- 
ed outside of the transmitter, so that any 
harmonics leaving the transmitter will be 
forced to flow through it and thereby at- 
tenuated. Never mount a low pass filter in- 
side the transmitter. 

Excessive grid drive can be a cause of 
troublesome harmonics. Generally, it is ad- 
visable to run tubes at their specified grid 
current and voltage ratings. It is a good idea 
to make the output of the driver stage adjust- 
able (i.e. with a pot in the screen circuit) 
so that the proper amount of drive, and no 
more, can be delivered to the final amplifier. 
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CONELRAD is dead. 


At least, it’s dead so far as the amateur 
service is concerned. 

The Federal Communications Commission, 
on July 13, officially deleted from the book 
paragraphs 12.190 through 12.196. These 
were the sections of the amateur service rules 
concerning CONELRAD. 

So monitors are no longer necessary, and 
you don’t have to check for alerts before 
starting operation any more, 

Reason for the deletion of CONELRAD 


requirements from us (as well as from most 


ep? bo 


Now tap off the necessary power (250 to 
300 volts B—, 6 volts for filaments using 
dropping resistor if necessary, and -595 volts 
bias. The bias voltage is not too critical so 
long as it is at least 30; the Swan uses -55) 
and set the 50K pot in the 6360 grid cir- 
cuit at the bias-supply end of its range. Now 
turn it on and sniff for smoke. 

Assuming all goes well, tuneup comes 
next. The crystal, in the modified Pierce cir- 
cuit used, will take off without any tuning 
being required. Couple in a 50-Mc signal 
from a GDO or something, and tune L4 
for maximum response from the transceiver. 
Now move the grid-dipper back near LI, 
and tune L2 and L3 alternately for max- 
imum response. 

Remove the grid-dipper and connect an 
antenna. Set the bias pot for -22 volts at 
the center arm and put an SWR meter or 
similar power-output indicator in the an- 
tenna feedline. Insert a little (not much is 
needed) carrier at the transceiver and tune 
T1 for maximum output. Then tune the split- 
stator capacitor across Tl’s primary for 
maximum output, and finally adjust the 
3-30 pF trimmer in the secondary, again for 
max out. 

Readjust the exciter to suppress the car- 
rier and lower sideband, and you’re ready 
to proceed at will. 

To calibrate the unit, set up a 50-Mc stand- 
ard or other signal of verified accuracy. 


Transceiverter.. 


PULSES 


non-broadcast services) was that the Depart- 
ment of Defense has determined that “with- 
in certain limitations it is no longer essential 
to minimize the radiation of radio transmit- 
ters so as to prev ent their use as navigational 
aids to an enemy.’ 

Or in other words, they don’t feel any 
in his Bison 


more that Ivan Ivanovich 


bomber is going to be sitting with a 75A4 
(or reasonable Asian copy) and a Callbook 


checking off the QTH of every ham he hears 
just to be sure he’s going the right way! 


Set the transceiver dial to the place where 
this signal should appear. Then, with the 
calibration trimmer, bring the signal there. 
This adjustment, once made, holds true 
for the entire range of the transceiverter. 
Calibration will be just as good as (but 
no better than) that of the transceiver alone. 
As shown, the transceiverter will produce 
about 10 watts PEP. Most mobile-type trans- 
ceivers give you more like 100 watts PEP. 
To get there from here, simply put to- 
gether a single 6146 linear as shown in most 
any sideband handbook and connect the 
transceiverter output to the 6146 input. Pow- 
er may be swiped from the basic transceiver 
(we pulled its final, remember, so there’s 


l:ttle load on the HV supply). 
Publisher’s Shack... p. 1 


as to ease the congestion caused by the 
1,200 new amateurs licensed every month! 
LOOKING BACK 

VHF is not in favor of Technicians being 
granted 10 meter operation. You might think 
so, however, by reading the previous report. 
Nor are we against it. We are neutral. 

We are against irrational thinking such as 
the Commission has exhibited in their Mem- 
orandum Opinion and Order of July 6. It 
is fuzzy-headed, faltering thinking of the 
first water. It even smacks of “something 
in the wind” for the ten meter amateur 


band. Something like maybe CB. 
WS5KHT 
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rLAon! 


KH6UK AND WIBU QSO ON 1296 MC 


EDITOR’S NOTE: Normally this space is not used for editorial matter. However, 
some 30 minutes before presses began to roll on this issue, the following dispatch was 
recewed. I'he cover was the only available space—so here it is, as reported by Research 


Consultant John Chambers direct to VHF: 


For some weeks now Sam Harris at W1BU has been hearing KH6UK on 1296 Mc at 
times as great as 18 db above the noise level, usually not loud but readable. On Aug. 6 
Tommy at KH6UK heard Sam poorly. On Aug. 7, very well and a QSO was almost com- 
pleted. On August 8 at 0055 GMT Tommy heard Sam calling him and sending $3 At 0100 
to 0107 Sam was heard sending S3 again and Tommy came back and asked for an acknow- 
ledgement and give me a Rodger, which he received RRR and a new record was made, 
over 5000 miles on 1296 Mc. Tommy reported that Sam’‘s signal peaked 8 db over the 


noise and that it is typically 3 db over the noise. Not much to brag about, just a real first 
time first. 


Both Sam and Tommy are using Eimac 3K2500LX klystrons in the final and parametric 
amplifiers, | assume Sam had one of his own brew, Tommy’s was a product of Frank Jones 
an old time VHFer (W6AJF). Tommy was using a 28 foot dish mounted on a SCR 584 
mount. A fantastic amount of work went into both stations, dirty hard labor. Also many 
hours of hearing nothing. Let us all pay our respects to real radio experimenters. 

W6NLZ 


The west end — KH6UK’s 28-foot dish 
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